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PUBLISHER’S LETTER 


A new reactor at Lucas 
Heights — it’s about time 


Finally, construction of a new nuclear reactor 
is about to commence in Sydney. The $320 
million project has been the subject of a great 
deal of community controversy, much of it ill- 
informed. It will replace a reactor which is now 
44 years old, highlighting just how overdue the 
project is. 

In fact, when I toured the Lucas Heights reac- 
tor in around 1985, I was struck by how old the 
facility seemed even then. Not only did the 
whole installation need a good paint and gen- 
eral sprucing up, but everything about it was obsolete. All the control gear, 
instrumentation, computers and so on, was just ancient. I don’t imagine that 
much would have changed in the intervening 17 years or so — it would just 
have continued to decay (pun intended). 


Now, at the very least, with the installation of a new reactor, all the 
concerned people should be “happier”. Sure they might still be up in arms 
about the reactor being just near their back fences but surely a newer, safer 
reactor must be better than one which is very old. And besides, when Lucas 
Heights was first built, it was way out in the scrub, far away from any 
houses. Those people who have moved and built there since really should 
not be complaining too much. 


In the meantime, a great number of research people from a whole range of 
scientific fields, have had to make do with a second-rate installation. While 
they would have done their best with what was available, they would have 
been held back in their efforts. Just think, in the whole of Australia, for all 
this time, we have only had the piddly little reactor at Lucas Heights. It’s 
been a bad joke for a long time. 


Australia really does need to spend a lot more money in a whole range of 
fields and this nuclear reactor project is only a drop in the bucket of what 
should be spent to make us as competitive as possible on the world stage. 


Spent fuel rods do remain a problem, particularly with Greenpeace doing 
everything in its power to stop them being sent to France, Argentina or 
where ever. At present, reprocessing of fuel rods is the best method of 
handling the problem, but Greenpeace won’t have it. In fact, I find it 
extremely frustrating that the so-called “greens” or environmentalists seem 
to oppose just about every worthwhile project ever mooted in Australia. 


Whether it is BassLink in Tasmania, wind farms just about anywhere, the 
tidal power project in Derby or any number of other projects that could have 
a significant benefit for the economy and the environment, the greenies are 
in there and against it. That their opposition appears to be supported by so 
many people is a sad reflection on the generally low level of scientific 
knowledge in the community. 


Let’s face it, if we had the same level of “green” opposition to major 
infrastructure projects 50 years ago that we have now, Australia would be a 
much poorer place with a woeful standard of living — in fact, we would be 
a “third world” country. Would the environment be better off? You only 
have to go and check the environment in a typical third world country to 
answer that question. 


Leo Simpson 
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Feedback on Dr Video’s 
negative rail 

Irefer to the answer to R. L., on page 
92 of the February 2002 issue, regard- 
ing the Dr Video negative supply. I 
also had the same problem and yes, 
the kitset had been supplied with a 
7555 in lieu of a555. However, replac- 
ing the 7555 with two different mak- 
ers’ 555 ICs did not fix the low nega- 
tive supply rail. Perhaps the LED1 
reference for Q4 has a higher forward 
voltage drop than in the prototype, 
causing the video output stage to put 
more load on the negative supply rail? 

Anyway, in my case, I was using a 
12V regulated plugpack and I found 
that replacing D1 (reverse voltage pro- 
tection) with a 1N5819 which has a 
lower forward voltage drop made a 
marked improvement to the pre-regu- 
lation voltage. I had on hand a Jaycar 
“surplus” pack of 100V Fast Recovery 
diodes which had better than 100mV 
less forward voltage drop than the 
1N4004s supplied for D2 and D3 and 
after fitting these I had about 7.5V into 
the 7905 -5V regulator. Perhaps 
1N5819s in all three positions would 
be a cheap fix. 

Like an earlier correspondent, I also 
had lower contrast at the output, com- 
pared with the input. Replacing D4 
with a 1N4004 reduced the 5534’s ref- 
erence voltage by about 100mV and 
this rectified the problem. 

As a matter of interest, I am using 
the Dr Video to remove the visible 
data pulses from the top of the pic- 
ture, when watching ABC TV from a 
DGTEC STB in Wide Screen mode on 
a conventional TV (stops the Wide 


Screen music video clips from being 
chopped off at the sides). This was 
accomplished by switching carefully 
selected parallel capacitors across C9 
and C10. Incidentally, temporarily 
paralleling a suitable value capacitor 
at this location will readily verify the 
action of IC5b in a clearly visible way. 

On an entirely different subject, I 
have been using the rear end of your 
Dolby Pro Logic circuit (from the No- 
vember & December 1995 issues) with 
two TDA1074a ICs, etc, in a preamp 
after an Onkyo Dolby Digital Decoder. 
Drastically reducing the value of the 
180pF feedback capacitors from the 
inverting input to output of the in- 
verting output buffers has noticeably 
improved the sound, bringing it closer 
to the sound of the DTS versions. How- 
ever, both myself and a friend (who 
has recently purchased an upmarket 
multi-channel SACD player) have 
been investigating better options for 
multi channel preamplification. Per- 
haps your new 6-Channel IR Remote 
Volume Control will be the answer (or 
inspiration) to our search. 

T hope you don’t continue the prac- 
tice of quickly rolling off the frequency 
response of your top audio creations. 
SACD and DVD-A deserve better than 
conventional top-end tailoring. Good 
quality modern equipment shouldn’t 
output as much “digital rubbish” as 
earlier equipment. 

I may have ageing and damaged 
hearing but even 48kHz 24-bit DVD 
sound compared to the CD version of 
the same music is obviously more 
natural sounding when fed through 
your Class-A modules via the same 


modules modified for preamplifier 
use, but with less intentional HF 
rolloff. 

My friend has also found “good” 
commercial multi-channel gear sadly 
lacking on the SACD top quality set- 
ting. There is, however, no restriction 
on using the top setting when using 
his version of the “class A preamp” 
with an amplifier with some resem- 
blance to your LD Amplifier (topol- 
ogy wise). I seem to remember reading 
several years ago, that even loudspeak- 
ers should go out to >50kHz to take 
full advantage of SACD and DVD-A. 

Finally, I also am wondering what 
happened to the plan to locate Digital 
TV in the UHF band? 1 live ina medio- 
cre TV reception area where aircraft 
pulsate the analog picture, there is a 
degree of multipath reception, and 
even a new upmarket antenna gives 
barely acceptable results much of the 
time. There must be hundreds of thou- 
sands of Sydney residents with even 
worse analog reception than me. 

My experience of Digital TV recep- 
tion is that the picture and sound are 
mostly superb, but the VHF channels 
are very susceptible to man-made in- 
terference, even when the signal level 
on the bargraph is in the good signal 
level area. The analog picture when 
the lady next door is mowing her lawn 
with a petrol mower is of course al- 
most unwatchable but the Digital pic- 
ture and sound is completely wiped 
out. 

Even the fridge light turning on 
when the door is opened may cause a 
picture/sound disturbance. A fluores- 
cent light that flickers or a neighbour 
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using a food processor is another ma- 
jor cause of disturbances. 

However, I may only get a fairly 
grainy picture on analog SBS in the 
UHF band and the STB bargraph says 
that the signal level is too low for 
reliable decoding yet most of the time 
I get perfect picture and sound, witha 
similar amount of disturbances to the 
VHF channels. Occasionally, in cer- 
tain weather conditions, the signal 
level drops marginally and then the 
decoder has problems. 

Why haven’t we followed the UK 
example and put Digital TV in the 
UHF band which is obviously much 
more resistant to impulse type inter- 
ference? 

A. Kethel, 

Waitara, NSW. 


No-frills website 
is good 

Congratulations on a useful website. 
It is useful because it does not have 
lots of useless irrelevant whirlygig 
graphics that consume bandwidth and 
CPU. It gets straight to the point of 
providing information, which is the 
only reason I use the net. 

Within two mouse clicks I got di- 
rectly to the information I was looking 
for. It did not have a convoluted path 
of links with their associated graph- 
ics, to get to the info I wanted. 

Willem Corbett, 

via email. 


Shutdown for 
“no keyboard” computer 

Here is a suggestion for a small ad- 
dition to your very useful “No Key- 
board” project in the February 2002 
issue. 

In not having a keyboard on a com- 
puter you can sometimes get stuck by 
not being able to reset or shut down 
the computer cleanly. By adding a 
switch which shorts the necessary 
lines into the keyboard controller to 
simulate a “Crtl-Alt-Del” key press, 
one will be able to reboot the compu- 
ter. To find the lines to short, trace the 


tracks on the key matrix membrane or 
PC board. 

“Crtl-Alt-Del” is especially useful 
for Linux since this performs a clean 
shutdown and reboot of the system. If 
other keys are needed (eg, F1), then 
these could be added as well. A useful 
addition would be one of the function 
keys assigned as a shortcut to cleanly 
shut down Windows. 

Karl Gramp, 

Athelstone, SA. 


Check BIOS settings 
with IR port 

What a pleasant surprise to see that 
nifty project for the PC IR Port trans- 
ceiver in the December 2001 issue. I 
had been wondering about such a de- 
vice and there it was. I couldn’t wait 
for the kit so I made my own. In fact, I 
made two in case one ‘died’. 

Actually, one did die. It turned out 
to be because of the settings in the 
BIOS! The LED current limit of the IR 
transmitter is set to about 200mA 
which would quickly fry any LED 
unless the ‘ON’ time was only a quick 
burst. 

But what if the LED stayed on? This 
can happen if the BIOS IR Port output 
logic is wrong. My Mobo (Gigabyte 
7DXC) has the option where the IR 
input and output can be set to “invert- 
ing” or “non-inverting”. Mine was set 
to “TX,RX Inverting Enable . . Yes, 
No”. This meant the output was in- 
verted and the input non-inverted. So 
when I plugged in and powered up, 
the transmitting LED was turned full 
on, frying it! 

Naturally, I wasn’t aware of this 
until I smelt the “Dark Brown Smell” 
and saw the IR LED give a flash of 
light and a ‘pop’! 

I fitted the second IR transceiver 
with a 100Q resistor to limit the cur- 
rent to about 20mA. Now I could in- 
vestigate at leisure without the risk of 
cooking chips and that’s when I fi- 
nally understood what that ‘Inverting 
Enable’ meant in the BIOS. The work- 
ing settings now are “TX,RX Inverting 


Enable.. No, Yes”. Yeah, the RX was 
the wrong way too! 

The port works a treat. My laptop 
can sit on the coffee table no further 
than a metre from my PC and still 
connect. I left the 100Q resistor in 
place in case the BIOS settings are 
accidentally changed back. 

David Vieritz, 

via email. 


Cure for LCD fault in 
Parallel Port PIC Programmer 

Irecently purchased and assembled 
the Parallel Port PIC Programmer 
project described in the March 2001 
issue. It works well! I did encounter a 
problem when constructing the Liq- 
uid Crystal Display Adapter though 
and I thought I’d share my experi- 
ences so that other builders of this 
project need not tear their hair out to 
make it work. I purchased the display 
from Dick Smith Electronics (Cat Z- 
4170) and hooked it up using your 
recommended construction proce- 
dure. It did not work! 

So, being new to “PICs” I embarked 
on the learning curve and dissected 
the code. It worked just fine in the 
simulator software available from 
MICROCHIP.COM (free) but the hard- 
ware refused to cooperate. Some (con- 
siderable) hardware debugging and 
many cups of black coffee finally 
stimulated the old grey cells to recall 
that CMOS-based peripherals often 
exhibit out-of-spec response times. 

Focusing on the “LCDBUSY” sub- 
routine in the program led to a de- 
tailed investigation of the LCD dis- 
play response time to instruction 
“MOVF LCD_DATA,W” in this sub- 
routine. Sure enough, the PIC did not 
read this correctly. It read some arbi- 
trary data after executing this loop 
many(?) times. The trick Iremembered 
was to re-read the peripheral several 
times ifnecessary. This fixed the prob- 
lem and the program and hardware 
are working now. 

To summarise, if you have prob- 
lems getting the LCD display project 
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to work, find and change: 

MOVF LCD_DATA,W 

to 

MOVF LCD_DATA,W 

MOVF LCD_DATA,W 
in subroutine “LCDBUSY”, then ‘re- 
build’ the program and write it to the 
PIC using the Programmer. 

Frank Winter VK4BLF, 

via email. 


A salve for greenhouse 
consciences 

With regard to your article on solar 
power in the March 2002 issue, there 
is a cheaper and easier way to balance 
out the greenhouse gases that your car 
makes. Just pay $30 to the Green Fleet 
Sustainable Energy Authority. They 
claim that your $30 will be used to 
plant two trees that will convert the 
CO, gases generated by the average 
car. This is cheaper than changing 
your Car. 

Green Fleet have a web where you 
can go and find out where your trees 
have been planted. The URL is: http:// 
www.greenfleet.com.au/htm/who/ 
who.htm 

Roderick Wall, 

via email. 


Electric wiring regulations 

I have been a reader of SILICON CHIP 
for many years and I have noted sev- 
eral letters to the Editor from techni- 
cians (and possibly others) who are 
irritated by the restraints that they are 
placed under by electrical wiring regu- 
lations in Australia. sympathise with 
them but it is very difficult to change 
such arrangements if such a move is 
seen by employee unions as having 
the potential to reduce employment 
opportunities. 

My impression from this side of the 
Tasman is that the Australian union 
movement is a very strong one and is 
most unlikely to support the intro- 
duction or amending of new legisla- 
tion that had the potential to reduce 
or eliminate employment opportuni- 
ties for electrical workers. 


The situation in New Zealand is 
covered by the 1992 Electricity Act 
which allows householders to carry 
out their own wiring but this wiring 
cannot be connected to a source of 
supply until it has been inspected and 
tested by a registered electrical in- 
spector. Work of this nature carried 
out for hire or reward must be done by 
a registered electrician. 

All wiring work done must (neces- 
sarily) comply with regulations made 
under the Act as well as any relevant 
Codes of Practice. There are also ex- 
emptions for the repair of domestic 
appliances by a householder where 
these are solely for use on domestic 
premises. The above are only two 
small extracts from an Act that covers 
123 pages but it seems to work well 
and the electricians that I know are 
still earning a comfortable living. 

As a registered engineer I am enti- 
tled to carry out so called “prescribed” 
electrical work but recently when I 
had a new electric stove installed I 
found it much more convenient to use 
the services of an electrical contrac- 
tor. In this world, there is no substi- 
tute for experience and he was self- 
employed, fast and effective. 

John C Rogers, 

via email. 


Inaccuracy in regard 
to tidal power 

Ross Tester was inaccurate when 
talking of tidal power generation in 
the article on solar power in the March 
2002 issue. The tide off north-western 
Australia often exceeds 10 metres ‘P- 
P’ but the peak spring tides are only a 
little more, I think around 13m. ‘Tens 
of metres’ is literally correct but 
misleading. 

The plan for the Derby tidal power 
plant is to use hydraulic ‘diodes’ to 
pump up a ‘capacitor’ consisting of 
adjacent dammed inlets. One inlet 
would be ‘positively’ charged (thus 
tending toward 10m of stored water) 
and the other ‘negatively’ charged 
(tending toward 0m). The power gen- 


eration equipment is sited between 
the two inlets and can work continu- 
ally. Furthermore, peak generation can 
be matched to peak demand, not to 
peak tidal change. I think the newer 
dollar-saving cutdown plan for the 
plant is to have 50MW capacity, where 
the capability at the site is an order of 
magnitude more. 

Ross should also have talked about 
batteries and the economic and envi- 
ronmental cost of maintaining them. 

Another interesting issue with wind 
and photovoltaic generation is that 
there are benefits to having genera- 
tion spread out as far as the grid 
reaches. Depending on the site, actual 
power generation is only 30% or so of 
peak generation, because of calm pe- 
riods. Western Power is planning a 
wind farm in Geraldton, about 800km 
around the coast from Albany. Thus 
there will be some load-levelling be- 
cause the weather at the two sites will 
not be the same. 

Kevin Shackleton, 

Cataby, WA. 

(Editor’s note: recent reports suggest 
there is some doubt about the financ- 
ing of the Derby tidal power project). 


Locating an article from ETI 

I am trying to find an article pub- 
lished, if remember correctly, in Elec- 
tronics Today magazine, in the early 
1970s. It was about the meaning of 
“watts” in relation to audio amplifier 
power output. 

The general thrust was that they 
would use “Watts RMS” because most 
hifi magazines did, even though it 
was not correct. The article stated (cor- 
rectly) that it should be “Watts Aver- 
age” and did some math justification 
for that. Can you help me? 

Doug Tipping, 140c Wonga Rd, 

North Ringwood, Vic. 

Comment: at this stage we are unable 
to help you since we do not have an 
index of the feature articles that ap- 
peared in ETI. However, we have pub- 
lished your letter in the hope that one 
of our readers can locate the article. 


line provider www.polykom.com 
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In fact, SHicoN CHIP is now the ONLY truly electronics-oriented 
magazine published in Australia. But if you want SiicoNn CHIP to 
continue to thrive; to continue as YOUR magazine, we need YOUR support. 


WE NEED YOU TO JOIN US - AS A SUBSCRIBER! 


You'll not only save money, you'll get your copy earlier than the news- 
stands, youll never miss an issue because it’s sold out . - . and if youre 
in the electronics industry, it could be 100% tax deductible. 


CALL Siicon CHip NOW ON (02) 9979 5644 OR TURN TO P38! 
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Imagine riding in a bus or driving in a car that is quiet and emission 
free, in a street where there are no electrical wires. At home, you have 
the security of knowing that you cannot be affected 
by power strikes or outages and that your energy source is silently 
working away somewhere in your home, not only supplying all 
your energy needs but all the pure water you can drink and you 
are able to use the by-product heat to keep you warm. 


It’s all possible — today. 


the quiet power source that's 
soon to boom! 
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In this polymer electrolyte membrane fuel cell, hydrogen fuel is fed into the anode and oxygen (or air) enters through the 
cathode. Encouraged by a catalyst, the hydrogen atom splits into a proton and an electron, which, because of the 
chemistry, are forced to take different paths to the cathode. The proton passes through the electrolyte — which will vary in 
different types of cells - while the electrons create a current in an external circuit as they return to the cathode, where 
they rejoin with the hydrogen and oxygen to form a molecule of water. This current can be used in any way that an 
electric current from a generator or battery can be used, for example, to power a car. Using a fuel reformer, a fuel cell 
system can utilise the hydrogen from any hydrocarbon fuel—from natural gas to methanol, and even petrol. : 
Since the fuel cell relies on a controlled chemical reaction and not relatively uncontrolled combustion, 
emissions from fuel cells are much lower than from even the cleanest fuel combustion processes 
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uel cells are not a new idea - for 

more than 200 years, research- 

ers have been working on varia- 
tions of fuel, electrodes and electro- 
lytes to produce electricity. But with 
over 100,000 fuel cell powered vehi- 
cles expected on the roads by 2004, 
this quiet power source is at last be- 
coming quite an achiever. 

As early as 1802, at the age of 24, Sir 
Humphrey Davy (the mine safety-lamp 
man) created a simple fuel cell with 
which he was able to give himself a 
feeble electric shock. But he didn’t 
bother to document it. 

Then, in January 1839, Christian 
Friedrich Schénbein, the German/ 
Swiss chemist who discovered ozone, 
published an article about the hydro- 
gen-oxygen fuel cell in the Philosophi- 
cal Magazine but he didn’t pursue 
it either. 

At about the same time, Sir 
William Grove, a Welshman who 
was working on the series and par- 
allel connections of his powerful 
platinum-zinc battery, published an 
article, interestingly also in the 
Philosophical Magazine (perhaps | 
should be writing about the Phi- 
losophy of Fuel Cells). 

Almost as an afterthought, Grove 
added a note to his article, based on 
experiments on the electrolysis of 
water he had carried out, of the 
possibility of using the hydrogen- 
oxygen reaction to generate elec- 
tricity. 


Early fuel cell noxious 


Grove’s first cell, known as the 
Grove Cell, used zinc in dilute sul- 
phuric acid and platinum in concen- 
trated nitric acid, separated by a po- 
rous pot. 

Because it nearly doubled the volt- 
age of the then-popular Daniell pri- 
mary cell and could sustain strong 
current output, it became the favour- 
ite cell for the American telegraph for 
two decades in the mid 19* century. 

However, when it was realised that 
the Grove Cell discharged poisonous 
nitric dioxide gas (picture large tel- 
egraph offices filled with rows of hiss- 
ing Grove Cells!) the telegraph com- 
panies opted for the much less nox- 
ious Daniell cells. 

By the way, you might be interested 
to know that Western Union started 
life as the ‘New York and Mississippi 
Valley Printing Telegraph Company’, 
which yields the initials NYMVPTC, 
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by Gerry Nolan 


hardly a helpful mnemonic, later be- 
coming the ubiquitous Western Un- 
ion Telegraph Company. 

Grove’s second attempt, which he 
produced in 1839 and called a ‘gas 
voltaic battery’, was the prototype for 
today’s fuel cells. 

Having carried out experiments to 
split water into its component parts of 
hydrogen and oxygen by passing an 
electric current through it, as intimated 
in the postscript to his earlier Philo- 
sophical Magazine article, Grove tried 
reversing the reaction—combining 
hydrogen and oxygen to produce elec- 
tricity and water. 

This is the basis of the modern fuel 
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William Grove’s drawing of his 


experimental “Gas Battery” — image from 





Proceedings of the Royal Society. 


cell and, because of his success in 
doing this, Grove is now known as the 
‘father of the fuel cell.’ 

Later on, the man who is said to 
have coined the term ‘fuel cell’, 
William White Jaques, substituted 
phosphoric acid (H3POx,) as the elec- 
trolyte bath. During the 1920s, further 
fuel cell research carried out in Ger- 
many laid the foundation for the de- 
velopment of carbonate cycle and solid 
oxide fuel cells. 

In 1932, Francis T. Bacon (yes, ap- 
parently he was a direct descendant 
of the famous 16‘ century Francis 
Bacon) developed the first successful 
fuel cell, which he called the ‘Bacon 
Cell’. He used hydrogen, oxygen, an 
alkaline electrolyte (potassium hy- 
droxide—KOH) and nickel electrodes. 
The alkaline electrolyte performed as 
well as acid but was not as corrosive 
on the electrodes. Thirty years later, 


Bacon and a co-worker produced a 
5kW fuel cell system. 


Space program first practical 
application of fuel cells 


The Bacon design was chosen by 
NASA, over nuclear power and solar 
energy, as the power supply for the 
Apollo and Gemini missions and the 
space station transport system (STS) 
shuttle orbiters — incidentally provid- 
ing water as well as electricity. NASA 
went on to fund 200 research con- 
tracts for fuel cell technology. Both 
alkaline and polymer electrolyte mem- 
brane (PEM) fuel cells have been used 
successfully in the space program. 

Serious interest in the fuel cell as 
an alternative generator of electricity 
for public use did not begin until the 
1960s. Apart from the space pro- 
gram, until recently, major efforts 
with fuel cells were focused on de- 
veloping stationary power units. 
This application was given a sharp 
boost in November 2001 when, as a 
result of the Californian energy cri- 
sis, the California State Government 
called for bids on stationary fuel 
cells. The preamble to the call docu- 
ment makes the case for fuel cells 
‘fairly’ clear: 

“California’s recent energy expe- 
rience [what a great PC euphemism 
for ‘energy crisis’!] has confirmed 
that the state lacks reliable electric- 
ity generating capacity, and much 
of the existing capacity is over 30 
years old. The California State Gov- 
ernment, through the newly formed 
California Consumer Power and Fi- 
nancing Authority (the Authority), is 
pursuing expeditious means of in- 
creasing capacity, and increasing the 
role of renewable resources and 
cleaner, more efficient generation tech- 
nologies. The siting of clean, efficient 
distributed power systems is an im- 
portant element of this effort. 

“State government is taking the lead 
in introducing stationary fuel cells as 
a preferred technology for distributed 
power, in part through the efforts of 
the California Stationary Fuel Cell 
Collaborative to foster fuel cell use in 
government buildings. Fuel cell ca- 
pacity offered through the Authority 
will facilitate these efforts.” 


Fuel cells take to the streets 


Claimed to be the earliest use of 
fuel cells in a public transport system, 
a pilot program, begun in December 
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White puffs of water vapour—the only emission product of fuel cells— 
emanating from the tail pipe attest to the truth of the banner (ZERO EMISSION 
FUEL CELL BUS) on this public bus, one of three in Chicago, Illinois. The 
hydrogen fuel tank occupies the entire roof area of the bus. 


1997 by the Chicago Transit Author- 
ity, used buses powered by polymer 
electrolyte membrane fuel (PEM) cells 
provided by Ballard Power Systems, 
running on hydrogen gas. Liquid hy- 
drogen, converted to gas for bus use, 
was supplied by Air Products & 
Chemicals. The successful conclusion 
of the trial was announced in March 
2001. 


Perth to trial fuel cell buses 


From late this year, the Transperth 
public transport bus fleet will be aug- 
mented by three fuel cell buses for a 
trial period which will run for at least 


DaimlerChrysler’s NEFLEET (New 
Electric Fleet) Citaro City Bus. These 
fuel-cell powered buses will be 
trialled in 11 cities around the world 
this year, including Perth. The 
twelve-metre long low-floor solo bus 
will have a range of some 200 
kilometres and can accommodate 
more than 60 passengers, depending 
on the individual customer 
specification. The fuel cell unit with 
a power output of over 200 kilowatts 
and the compressed gas cylinders 
containing hydrogen compressed at 
350 bar are located on the roof of the 
Citaro bus. Maximum speed is up to 
80km/h. The electric motor, 
transmission, drive-shaft and 
mechanical rear axle are mounted in 
the rear section of the bus. Three 
doors without steps and the 
continuous low-floor area through to 
the rear ensure a smooth flow of 
passengers on and off the bus. 


10 SILICON CHIP 


two years, part of a world-wide trial 
by DaimlerChrysler. 

DaimlerChrysler is conducting an 
extended field trial involving 33 of its 
fuel cell powered Mercedes-Benz 
Citaro city buses, known as NEFLEET 
(new electric fleet). Equipped with 
the latest fuel cell technology, the 
buses will be tested in 11 cities for 
two years, commencing late in 2002. 

Perth is the only city outside Eu- 
rope to have been selected because, as 
Western Australian Minister for Trans- 
port, Murray Criddle, said, Western 
Australia was embarking on a long- 
term strategy to build a public trans- 





port system based on hydrogen fuel 
cell technology because it was recog- 
nised as having the best potential to 
combine zero emission with reliabil- 
ity. 

The trial will enable the general 
public, fuel cell manufacturer, public 
transport authorities and hydrogen 
and filling station producers to gain 
everyday experience with the most 
new technology in a variety of cli- 
matic and topographical conditions. 

DaimlerChrysler considers the fuel 
cell to have the potential to be the 
drive of the future and is investing 
around US$1 billion in its develop- 
ment over the next four years. 


The hydrogen fuel cell 


Fuel cell energy generated from hy- 
drogen is the easiest to produce. It 
eliminates all carbon dioxide emis- 
sions and produces energy at greater 
efficiencies than petrol, diesel or 
methanol. A hydrogen-powered fuel 
cell is the only way to achieve a true 
zero emission vehicle with an ex- 
tended driving range. 

Basically, the hydrogen fuel cell 
works by bringing about a controlled 
reaction between hydrogen and oxy- 
gen. This reaction is simply electroly- 
sis in reverse and the energy released 
is converted directly into electricity. 

The hydrogen is able to pass through 
the fuel cell’s electrolyte in the form 
of positively charged ions (protons). It 
then combines with the oxygen in the 
air to form water, leaving behind nega- 
tively charged electrons. As a nega- 
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tive charge accumulates on one side 
of the electrolyte and a positive charge 
on the other, an electric voltage is 
generated for use in driving an elec- 
tric motor. The whole system acts like 
a battery but delivers its electric power 
only when needed. 

Hydrogen can be used in its pure 
form, or can be extracted from a hy- 
drogen-rich fuel, such as methanol, 
ethanol, or natural gas. Fuel cells are 
also capable of using hydrogen de- 
rived from trees and plants (biomass), 
waste gases generated at landfills and 
water pollution control plants, and 
from sunlight, wind and geothermal 
energy sources. Scientists are even 
generating hydrogen using enzymes 
taken from bacteria. 

Hydrogen can be manufactured from 
a variety of sources, including natural 
gas. 

As part of the fuel cell bus trial in 
Perth, BP is to establish a hydrogen 
manufacturing plant in Western Aus- 
tralia at its Kwinana refinery and will 
also establish Australia’s first hydro- 
gen refueling facility at a suburban 
bus depot for the Perth’s new buses. 

BP will use the Perth and European 
trials to help develop an efficient, ef- 
fective hydrogen supply network for 
the future. 


Other types of fuel cell 


Basically, a fuel cell is any electric 
cell in which the chemical energy from 
the oxidation ofa gas fuel is converted 
directly to electrical energy in a con- 
tinuous process without combustion 
or pollution. The only byproducts are 
water and heat. 

The efficiency of conversion from 
chemical to electrical energy in a fuel 
cell is between 65% and 80%, nearly 
twice that of the usual indirect method 
of conversion in which fuels are used 
to heat steam to turn a turbine con- 
nected to an electric generator. 

The concept of using fuel cells was 
revitalised with the progress of en- 
ergy technology for submarines, the 
Gemini space programs and the Apollo 
moon landings. 

Among the advantages of the fuel 
cell are: its high degree of efficiency, a 
complete lack of any pollutant emis- 
sions, low noise levels, no moving 
parts and its modular design. This 
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The Necar4 (New Electric Car) 
is a hydrogen-powered fuel-cell 
car that has been developed to 
demonstrate the viability of fuel 
cell cars as an alternative drive 
solution. Based on a Mercedes- 
Benz A-class compact car, the 
Necar4 has a top speed of 
over 140km/h and can 
travel nearly 450km 
without refuelling. 


latter feature enables the output to be 
adjusted to the specific requirements 
of individual applications. 

There are presently five major fuel 
cell types: alkaline fuel cell (AFC), 
molten carbonate fuel cell (MCFC), 
phosphoric acid fuel cell (PAFC), poly- 
mer electrolyte membrane fuel cell 
(PEMFC), and solid oxide fuel cell 
(SOFC). Each of these types will be 
described in more detail in a future 
article. 


Fuel cells for your personal 
transport 


Back in March 1991, I wrote an 
article in this magazine about electric 
vehicles and gave five reasons for 
choosing an electric vehicle (EV) over 
an internal combustion engined (ICE) 
vehicle as “. . . a shopping list for 
improving the environment”. Of 
course, fuel cell vehicles are EVs and 
these reasons apply. The reasons: 

(1) reduction of noxious emissions, 
especially in urban environments; 

(2) more efficient use of available en- 
ergy; 

(3) reduction of audible noise in ur- 
ban areas; 

(4) reduced consumption of petro- 
leum; 

(5) greater flexibility of vehicle design 
and reduced vehicle maintenance 
costs and times. 

DaimlerChrysler considers the fuel 
cell to have the potential to be the 
energy source for cars of the future 
and is investing around US$1 billion 
in its development over the next four 
years, when it expects to have 100 000 
fuel cell powered cars on the road. 

Practically every major vehicle 
manufacturer has at least one proto- 
type fuel cell powered vehicle in op- 











eration. More comprehensive details 
about the different options being de- 
veloped and how the different types 
of fuel cells operate will be given in 
future articles. 

Briefly, fuel cells are more efficient 
than the internal combustion engine, 
running at greater than 60% thermal 
efficiency compared with the less than 
25% typically achieved using a mid- 
sized car engine. PEM fuel cells also 
run cooler and produce far fewer emis- 
sions than internal combustion en- 
gines. Cars powered by fuel cell en- 
gines will be capable of travelling from 
400km to over 600km before refueling 
and may be able to achieve 3-4 litres 
per 100km. 

Virtually every major auto manu- 
facturer in the world is developing 
fuel cell vehicles. The most optimis- 
tic is probably DaimlerChrysler. Fleet 
testing will begin this year under the 
California Fuel Cell Partnership. 

Fuel cell vehicles are not only a 
cleaner way to travel, but will create 
an entirely new market, generating 
revenue and creating employment. At 
the average price of a car today, 
160,000 fuel cell vehicles represents a 
US$3.2 billion market. It is predicted 
that, with a 10% market penetration, 
more than 100,000 jobs would be cre- 
ated in the USA alone. 


Progress in putting the quiet 
achiever on the road 


As I indicated earlier, only brief 
details of who is doing what about 
putting fuel cell powered vehicles on 
the road will be given in this intro- 
ductory article. Considerable more 
detail about what is happening world 
wide and in Australia will follow in 
further articles. 
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In the United States of America 


Ballard Power Systems 


Ballard is the world’s leading supplier of PEM fuel cells for 
transport and has received orders from vehicle manufactur- 
ers around the world. Late last year, Ballard introduced the 
Mark 902, its most advanced fuel cell platform to date. 
Ballard, DaimlerChrysler and Ford Motor Company have 
signed an agreement in which Ballard will acquire the inter- 
ests of DaimlerChrysler and Ford in XCELLSIS GmbH and 
Ecostar Electric Drive Systems, LLC. This transaction in- 
creases DaimlerChrysler and Ford’s commitment to, and 
reliance on, Ballard as their exclusive fuel cell engine sup- 
plier. 


Chrysler (DaimlerChrysler) 


DaimlerChrysler has unveiled a fuel cell powered Town & 
Country minivan, the “Natrium”, which uses Millennium Cell’s 
Hydrogen on Demand system. The unique feature of the 
Natrium is that the hydrogen for the fuel cell is generated 
from sodium borohydride, which is derived from borax. 

Chrysler has unveiled its second fuel cell concept vehicle 
based on the Jeep Commander, running on hydrogen re- 
formed on-board from methanol. This vehicle is actually a 
fuel cell/battery hybrid concept, with a nickel-metal-hydride 
battery to provide supplemental energy during acceleration, 
and for cold starts. It also uses regenerative braking to help 
recharge the battery. This combination gives the Commander 
2 close-to-zero emissions, while achieving double the fuel 
efficiency of a conventional SUV 


Energy Partners 


Energy Partners (EP) is one of four fuel cell ‘engine’ 
companies participating in the US Department of Energy 
funded program. 

EP actually claims the first fuel cell passenger car, a 
demonstration sports car called the ‘Green Car’ and also 
developed a demonstration fuel cell, utility vehicle based on 
John Deere’s ‘Gator’ vehicles. The company has conducted 
interesting work on low cost fuel cell components. 


Ford Motor Corporation 


A group of Ford Motor Company personnel recently set a 
national endurance record with Ford’s P2000 (SUV) fuel cell 
vehicle, which uses a methanol reformer. During the 24-hour 
test, they broke the US record for fuel cell endurance, 
maintained an average on-track speed of 104kph and an 
average overall speed of nearly 93kph. The vehicle travelled 
just over 2225 kilometres—further than any other fuel cell 
vehicle has travelled in a single day. 

Ford has also unveiled the THINK FC5, a family size 
sedan powered by a Ballard fuel cell electric power-train 
using methanol fuel. Ford’s P2000 Prodigy is a fuel cell 
powered sedan, running on stored hydrogen. It is designed 
to achieve the same performance as Ford’s Taurus, with a 
fuel cell engine that achieves the equivalent of 67 kW. 

Ford and Mobil are collaborating on a fuel processor to 
extract hydrogen from hydrocarbon fuels for use in fuel cell 
vehicles. 


General Motors 


In November last year, General Motors unveiled the fuel 
cell AUTOnomy, a platform that looks like a giant skateboard 
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in which the entire propulsion and electrical systems are built 
into a 152.5 mm-thick chassis. The chassis, long and flat, 
could be built in varying lengths and widths to accept a wide 
array of body types, from family sedan to SUV or from station 
wagon to hot little sports car. 

General Motors and Suzuki Motors Corporation are col- 
laborating to develop small-car applications for fuel cell 
technology. GM and ChevronTexaco Corp. have formed a 
pact to speed the introduction of petrol fuel cells in cars, a 
technology that is claimed to cut emissions of greenhouse 
gas carbon dioxide in half. 

In 2000, General Motors unveiled its prototype HydroGen1 
fuel cell, its smallest, most powerful fuel cell yet. The 
HydroGent1 is two-thirds smaller than previous GM models, 
yet provides 80kW of power, and has a thermal efficiency of 
53 to 67 per cent. In addition, the HydroGen1 can start a car 
in temperatures as low as -40°C. General Motors also 
unveiled the Precept concept car in both hybrid and fuel cell 
powered forms. The Precept has a four-wheel drive, dual- 
axle setup. Electricity from the fuel cell is used to drive the 
electric motor on the Precept’s front axle. 

GM showed the Opel Zafira fuel cell minivan, powered by 
its seventh generation fuel cell system. The Zafira was the 
pace vehicle for the marathon at the 2000 Summer Olympics 
in Sydney. 

GM's Delphi subsidiary is working with ARCO and Exxon 
to jointly develop on-board fuel processing technology and 
hardware to convert petrol to hydrogen for use in PEM fuel 
cell engines. 


H-Power 


H Power makes PEM fuel cells for a variety of specialty 
mobile applications. H Power supplied a PEM fuel cell to the 
Project New Jersey Venturer, a partnership between state 
government, private industry, and educational institutions to 
build and race a fuel cell powered car in the 1999 Tour de Sol 
Road Rally. 


Humboldt University/ 
Schatz Energy Research Center (SERC) 


SERC is researching and developing fuel cells for specialty 
vehicles and ‘neighbourhood vehicles’ which are now street- 
legal in the USA. 


IdaTech 


This company develops and commercializes fuel proces- 
sors and fuel cell systems and tests synthetic diesel and 
synthetic petrol as on-board sources of reformed hydrogen 
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to power fuel cells. 

Plug Power LLC along with Arthur D. Little Inc. and Los 
Alamos National Lab, has successfully demonstrated a fuel 
cell operating on hydrogen derived from petrol and is work- 
ing on integrating the system into a vehicle. 


Whistler Inc. 


This company has successfully demonstrated the hydro- 
gen-fueled Carbon-X fuel cell powered golf car, featuring a 
48V proton exchange membrane fuel cell developed by 
Anuvu Incorporated. 


United Technologies Corp. 


UTC subsidiary, UTC Fuel Cells and Hyundai have worked 
together to produce four hydrogen-powered fuel cell vehi- 
cles based on the Santa Fe SUV. 

These zero-emission vehicles have a 75kW fuel cell sys- 
tem and use a conventional car battery for start-up. Enova 
Systems will supply the electric drive train and power man- 
agement systems for the vehicles. UTC is also working with 
Toshiba to develop a prototype fuel cell system that extracts 
hydrogen from petrol. 

UTC, in partnership with the US DOE, has also developed 
a petrol-powered fuel cell system powerful enough to oper- 
ate a car. 


In Europe 


BMW 


BMW plans to unveil a hydrogen-powered Mini Cooper, 
featuring an internal combustion engine similar to its Clean 
Energy cars. The Mini Cooper features an advanced hydro- 
gen fuel storage tank that utilizes the same space as a 
conventional fuel storage tank. 

BMW and Delphi Automotive have unveiled their first 
development vehicle featuring a solid oxide fuel cell auxiliary 
power unit (APU). The APU provides sufficient energy for 
existing mechanically-driven sub-systems, such as the air 
conditioning and water pumps. The APU could also be used 
to run devices while the vehicle is idle. 

BMW AG plans to fit an unspecified number of 7 Series 
sedans with fuel cells from UTCI Fuel Cells. The vehicle will 
run on a hydrogen combustion engine; the fuel cell will 
power the car’s on-board electrical system. 

BMW is also developing 2000 hydrogen fuelled FC forklift 
trucks for the company’s own facilities prior to marketing 
them to other users. 


DaimlerChrysler (formerly Daimler-Benz) 


Daimler-Benz began road testing a fuel cell van, NECAR 
(New Electric Car), in 1993. Daimler has developed and 
operated four generations of fuel cell passenger vehicles, 
utilizing a variety of fuels. In November 2000, DaimlerChrysler 
presented the NECAR 5, the latest version, in Berlin. The 
NECAR 5 runs on methanol, unlike its predecessor, the 
NECAR 4, which ran on hydrogen. : 

Daimler also presented a fuel cell as a compact auxiliary 
power unit (APU) in an internal combustion Mercedes-Benz 
S class model. 

Daimler is part owner of Ballard and partners with Ford in 
several ventures related to the development and sale of fuel 
cell vehicles. 
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De Nora S.p.A. 


Having spun off its fuel cell R & D unit to form De Nora 
Fuel Cells, Italy’s De Nora S.p.A works with PEM fuel cells 
for buses and marine applications. The company is cooper- 
ating with Renault and Peugot/Citroen on fuel cell car 
projects and De Nora supplied the fuel cell engine demon- 
strated in the Coval truck. 


Fiat 

In mid-2001, Fiat presented the prototype of its first fuel 
cell car, Seicento Elettra H2 Fuel Cell, a two-seater car 
which was developed with the support of the Italian Ministry 
of the Environment and runs on hydrogen. 


Peugot/Citroen 


PSA Citroen is working with Renault to speed the devel- 
opment of a commercially viable fuel cell car by 2010. 

PSA Peugeot/Citroen is leading the HYDRO-GEN project, 
building a second generation PEMFC car powered by a De 
Nora stack and compressed hydrogen and Peugeot/Citroen 
is involved in a European joint PEM fuel cell program 
designed to reduce fuel cell system weight and costs. 


Renault 


Renault SA of France and Nissan Motor Co. have de- 
cided to develop cars with a fuel cell that runs on petrol and 
will market the fuel cell vehicles as early as 2005. Renault 
has also designed, built and tested a fuel cell powered 
Laguna Estate. 

The FEVER (‘Fuel cell Electric Vehicle for Efficiency and 
Range’) is a Renault station wagon powered by a PEM fuel 
cell engine fueled by stored liquid hydrogen. 


Volkswagen/Volvo 

Volkswagen introduced its first fuel cell-powered car at 
the opening of the California Fuel Cell Partnership head- 
quarters. The zero emission vehicle (ZEV) is called Bora 
HyMotion, is based on the Jetta and has a fuel cell engine 
which runs on hydrogen and has a power output of 75 kW. 

Volkswagen is involved with CAPRI, a project that will 
deliver a prototype methanol FCV. Ballard will supply the 
fuel cell and Johnson Matthey a ‘Hot Spot’ reformer. 

In a joint project, Volvo and Volkswagen have announced 
plans for a methanol-fueled PEM fuel cell hybrid “Golf” type 
Car. 


Xcellsis 


Xcellsis plans to produce 100,000 fuel cell engines a year 
starting in 2004. Shell Oil has teamed up with Xcellsis to 
develop the hydrogen infrastructure for fuel cell vehicles. At 


DaimlerChrysler’s 
Necar5, the 
methanol- 
powered 
FCV. 
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the same time, the partnership is pursuing technologies to 
reform petrol. 


ZeVco 


In June 2001, London’s Westminster City Council has 
bought a fuel cell van (pictured right), made by ZeVco, at a 
cost of 33,000 pounds (over $AU90,000). 

The vehicle, which will be used in the upkeep of London’s 
parks, has a top speed of just over 100kph and is 50% 
cheaper to run than a conventional combustion engine- 
powered vehicle. 

ZeVco is the only company pursuing terrestrial develop- 
ment of alkaline fuel cells—that is, as opposed to develop- 
ment for space exploration. 


Asia 


Daewoo Motor 


Daewoo intends to embark on a fuel cell research and 
development program with a state-run laboratory. 


Diahatsu 


Late last year, Diahatsu presented the MOVE FCV-K-ll, a 
four-seater fuel cell mini-vehicle that uses a high-pressure 
hydrogen storage tank system. The MOVE FCV-K-Il uses a 
30kW Toyota fuel cell stack installed beneath the floor at the 
rear of the vehicle. 


Honda 


Late in 2000, Honda unveiled a four-seater fuel cell car, 
the FCX-V3, which has a motor 25% lighter than the two- 
seater fuel cell car it released the year before. The car also 
has a considerably faster start-up time — brought down to 10 
seconds from 10 minutes! It uses a newly developed ultra- 
capacitor instead of a battery, resulting in improved accel- 
eration. 

Honda plans to build 300 fuel cell powered vehicles a year 
starting in 2003 for sale in Japan and the USA. 


Hyundai 


The Hyundai Santa Fe, powered by a 75kW PEM fuel cell, 
scored best in class in two key performance tests at the 
Michelin Challenge Bibendum, an annual event where new 
vehicle technologies are evaluated by independent judges. 
The Santa Fe scored an “A” in noise and a “B” in energy 
efficiency. 

UTC Fuel Cells and Hyundai have worked together to 
produce four hydrogen-powered fuel cell vehicles based on 
the Santa Fe sport utility vehicle. These zero-emission vehi- 
cles have 75kW fuel cell systems and use a conventional car 
battery for start-up. Enova Systems will supply the electric 
drive train and power management systems. 

Hyundai will also use fuel cells in its research and devel- 
opment of fuel cell technology as part of a cooperative 
program with the Korean government. 

Hyundai has developed a fuel cell concept car powered by 
methanol with its affiliate Kia Motors Corp. The hybrid car, a 
result of a two-year project costing 9 billion won 
($AU16,000,000), has a 10kW fuel cell. 


Mazda 


Mazda Motor Corp. plans to start test-runs of its ‘Premacy 
FC-EV’ car powered by a methanol-reformer fuel cell system 
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and an electric motor in Japan and plans to start marketing 
fuel cell cars around 2005. 


Mitsubishi 


Mitsubishi plans to have a running prototype FCV with a 
production model ready in 2005. Nippon Mitsubishi oil is also 
working to produce a liquid fuel that can be used in fuel cells 
instead of petrol. 


Nissan 


Nissan Motor Co. and Renault SA of France have decided 
to develop cars with a fuel cell that runs on petrol and plan 
market the fuel cell vehicles as early as 2005. 

Nissan showcased the new fuel cell-powered electric 
Xterra SUV at the opening of the California Fuel Cell Part- 
nership headquarters. In May 2000, Nissan began test drives 
in Japan of a direct hydrogen fuel cell vehicle equipped with 
a methanol reformer. The Xterra utilizes this technology as 
well as a neodymium magnet synchronous traction motor 
combined with a lithium-ion battery. 

Nissan and Suzuki have joined a government-sponsored 
project to develop direct methanol fuel cells for vehicles. 


Suzuki 


Suzuki unveiled a fuel cell-powered Covie two-seater at 
the 2001 Tokyo Motor Show. The vehicle features a General 
Motors fuel cell stack, and uses natural gas as the fuel. 


Toyota 


Toyota has demonstrated its new fuel cell hybrid vehicle, 
the FCHV-4, based on the new Highlander SUV. The vehi- 
cle, which Toyota says will be launched on a limited basis in 
2003, will be demonstrated through their participation in the 
California Fuel Cell Partnership. Toyota says the vehicle, 
with a cruising range of more than 250km, has ‘three times 
the vehicle efficiency of an ordinary gasoline-powered car.’ 
Toyota also unveiled the FCHV-5, which runs on clean 
hydrocarbons, in Japan. 

Toyota has also unveiled methanol and hydrogen fueled 
versions of its FCEV, based on the RAV4 sport utility vehicle. 
Both use Toyota’s own PEM engines in hybrid configuration. 
Toyota plans to launch a commercial FCV in 2003. 

Exxon and Toyota are working on technology to extract 
hydrogen from petrol, although Toyota has said methanol is 
the preferred option in the near term. sc 


Acknowledgement: Much of the information in this feature 
appears by courtesy Fuel Cells 2000. Visit www.fuelcells.org 
for more information. 
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NEW 2.4 Ghz AV TRANSMITTER MODULES AND CAMERAS 


SUPPLIED IN MODULE FORM, A 
NO PLUGS/SOCKETS, 
SOME ASSEMBLY/ 
SOLDERING REQUIRED. 





Formula 1 racing 
game, Rated "G" 
Comes with full 

instructions 
and disk: $18 


TRANSMITTER / RECEIVER 
MODULES 








A: MINI 3 


15 X 15 X 5mm (Main body). This is the smallest 2.4 = 
Ghz 10Mw transmitter we have seen. Requires 5Vdc. 
Will Transmit up to 100 Mtr. with a 30mm wire as an 4 
antenna. Module "A" plus module "C" $169 roeee 
Cc & OD: | 2.4Ghz -EO AUDIC 


Shoot em up adventure 
game, Rated "MATURE" 
Comes with full 
instructions 

and disk: $18 





TRA ND RE will 
Transmit up to 100 Mtr. with a 30mm wire as an © & 
antenna.:$90 


G: _AUD TRANS / CG 
skitc itain modu er C & D and includes 
PBCs and all on-board components. :$119 
CAMERAS 
QUALITY LOW LIGHT 


Shoot em up adventure 
game, Rated "MATURE" 
Comes with full 
instructions 

and disk: $18 



















IBM games port ie ae , 


compatible. Features ae LOW LIGHT 
include Quick release 7 age . 
desk clamp, 4 on wheel 30 X30 X 30mm. :$82 _ 





buttons and 2 paddles 
for gear change etc. 
Comes with installation 
CD: $69 


Fe ALITY LOW LIGHT C 


Dia. 86mm X 60mm. $92 

USED) LOW COST PRINTER: These seriall 
interface printers are in good condition & were 
made iin England. Supplied with ribbon installed. 
This is a rugged printer usefull for Point of Salle 
applications. It is able to be used on a wide 
variety of hardware plaitionms ~ not confimed to a 
PC. Any equipment with a standard RS232 port 






is capable of utilising this printer. (280340) 
ROBOT BUILDERS BARGAIN!!! 
SEMBLEY Complete assembly from a model car differential /_ 635nM LEDS Bright (60mCd) 3mm red Plug-pack not supplied, requires 











gearbox and a 380 motor (Nom. 7.2V). The overall width is LEDS, type HLMP1340, data at 

approx. 24cm. Good quality brand new unit as used in some _fairchildsemi.com, large but limited quantity: 
andy electric cars. We have a good quantity in stock fora small 10 for $1.50, 50 for $6 or a sealed pack of 
raction of their retail price - $11 for units with wheels. 250 for $22 

Extra wheels $1ea v PO RT 


24VAC. In original packaging (may 
be shop soiled) $8 








New TO3 package metal cased power 
transistors, large but limited stock: $1.20Ea. 
or 10 for $8 


REMOTE CONTROL TRANSMITTERS 
Brand new Radio Shack two channel crystal 
controlled 27MHz transmitters with 2 
position joystick, need 9V battery, style can 
differ from the pictured unit: $7 Ea. Or 2 for 
$10 



















(NEW) SOUND BLASTER LIVE! 5.1 SE AND 
: : F BOSTON ACOUSTICS DIGITAL ENTERTAINMENT 

We have more used test This special edition is supplied with the PCI card, Software on CD and leads 

l eos bile ribet = pe and to connect the card to a CD-ROM. Visit the creative website for further 

at ae . P we need to clear stock to make way information. These are brand new in their retail packaging. A manual is not 

oe S. hed pe BB ine Reda for the next lot. The only way to supplied but can be downloaded The card has a digital output suitable for 

are Brand New in original packaging that includes Make sure you don’t miss out is to driving the Boston Acoustics sound system: (SBDE51) $100 These cards 


two speakers with power supply, cables, and subscribe to our bargain corner & ©@" only be purchased with a Boston Acoustics sound system. Previous 
manual. receive advanced notice by E-Mail purchasers of the Boston Acoustics sound system may also Purchase these 


Response: 90 - 20ktz... Just send us a blank E-Mail to....) 2s, 

Amplifier Gain: 12dB @ P " 5 ae a : ae hee rit 

1KHz volume max... f F ; 1 : zh 

Output Power: 92 dB SPL 

at. 5m listening position... 

Power (each satellite): 

2 Watt... 

Input Impedance: 

10K ohms... ‘of 

Controls: On/off/master volume on right speaker... 

Weight: 1.5Kg per speaker set including adapter... 

Dimension:153X101X114mm..(GCS300): $22 - 

limited quantity. 

www.oa I -om Orders: Ph is ) 9584 3563, Fax (02) 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major cards with ph. & fax orders, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 

SC_MAY_02 
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he very mention of the word 
“shark” engenders dread in the 
vast majority of humans. 

After all, we’ve all seen Jaws, Jaws 
2, Jaws 3 (how many is it now?) and 
we know what those nasty creatures 
can do. And how clever they are. 

And every year, just about the time 
you are starting to think that it’s safe 
to go back in the water, one or more of 
our more sensationalist papers trots 
out some expert or other to warn that 
“this year will be one of the most 
dangerous on record for shark attacks 


Yet most of our fear of sharks is 
completely without foundation. 

As regular readers of SILICON CHIP 
may know, on my days off for good 
behaviour I am involved in Surf 
Lifesaving on Sydney’s Northern 
Beaches. This includes training and 
examining new recruits. 

One of the first and most-raised 
topics is about sharks. It’s not just the 
kids — all ages are petrified! 

When they see images on TV of the 
recent 2002 National Surf Lifesaving 
Championships at Kurrawa (on 
Queensland’s Gold Coast) with liter- 
ally dozens of sharks close inshore in 
a feeding frenzy, that fear is perhaps 
understandable. 

To try to reassure them, I ask all 
new squad members to tell me when 
the last fatal shark attack occurred 
around Sydney. The answers usually 


Fitting the Sea Change Technology 
“Shark Shield” before snorkelling or 
even catching waves - it’s as simple 
as strapping the unit to your leg, and 
it could save your life... 
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vary anywhere from “last year” to 
“about 10 years ago.” 

The truth is that the last fatal attack 
occurred not off a surfing beach but in 
Middle Harbour almost 40 years ago 
(1963 to be precise), when actress 
Marcia Hathaway was mauled by a 
shark in less than two feet of water. 
(She died from shock/blood loss when 
the ambulance sent to retrieve her 


tween May and November. 

In fact, you’re much more likely to 
be killed by a wayward bee on your 
way to the beach than you are being 
taken by a shark. Worldwide, there 
are perhaps 50-75 shark attacks per 
year, with an average of 8-12 fatalities. 
Allergic reaction to bee stings takes 
many, many times this number each 
year! 

There were 76 documented attacks 
in 2001, 5 of them fatal. This com- 
pares with 85 reported attacks in 2000, 
(12 of them fatal) and 58 attacks in 
1999. Remember, this is world-wide! 

And compare that tiny number of 

fatalities with the 100-200 million 
sharks caught each year through fish- 
ing —they might be excused for want- 
ing to get even! 
Of course, there have been attacks 
— some of them fatal — in other areas 
of Australia. Two attacks in quick suc- 
cession on Perth’s Cottesloe Beach a 
couple of years back certainly got the 
tabloids into a feeding frenzy! 


Shark netting 


We mentioned shark netting a mo- 
ment ago. This has been the preferred 
method of protecting humans for more 
than half a century. The idea of the 
nets (which are generally only 200m 
long and 6m deep) is not so much to 
“catch” sharks — though they do that — 
but to discourage sharks from estab- 
lishing their “territory” near a beach. 


burned its clutch out trying to get 
back up the steep track from the beach). 

And as far as attacks off an ocean 
beach are concerned, we go back even 
further — much further. The last oc- 
curred in 1937 — incidentally the same 
year in which shark netting was intro- 
duced in Sydney. And there have 
never been any reported attacks be- 
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The “figure 8” field produced around 
a diver, using the scuba tank as one of 
the electrodes. 


The nets, with 50cm mesh, are not 
permanent — they are moved from 
beach to beach by contractors. 

That they are successful is not ques- 
tioned (no attacks off any Sydney 
beach since installation). However, in 
recent years conservationists have 
started to question the number of other 
marine creatures accidentally caught 
by the nets (dolphins, turtles, etc). 

Fortunately for swimmers, govern- 
ments have decided to keep the nets 
in place. Witness the history of Dur- 
ban (South Africa) where a mesh bar- 
rier was put into place as far back as 
1907. 

It was in place for 21 years before it 
was allowed to fall apart. During those 
21 years there was never an attack off 
Durban. Records for the years between 
1943 and 1951 show that Durban had 
21 shark attacks. 


Not all sharks are dangerous 


There are around 350 shark spe- 
cies, of which 32 have been proved to 
attack humans. Another 35 or so are 
considered potentially dangerous. The 
rest — such as the Port Jackson shark 
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A board rider has two trailing 
electrodes, resulting in a polar pattern 
under the surfboard. 


very commonly found in Sydney and 
southern Australia — might lick you to 
death (or perhaps scare you to death!). 

There are three sharks which domi- 
nate reports of attacks: the great white, 
the tiger and the bull shark. All three 
can grow to very large sizes and all 
three are common in Australia. There 
are areas along Australia’s southern 
coast where large numbers of Great 
Whites congregate; needless to say, 
swimming and surfing are not high on 
the sporting agenda. . . 

Having said that, the majority of 
attacks occur in the warmer waters of 
the tropics. 


Why do sharks attack? 


Many experts believe that attacks 
(particularly those NOT of the “big 
three”) are often a case of mistaken 
identity — to a shark, a swimmer or 
surfer in a wet suit does not look all 
that different to a seal (yum!). 

There have been many cases of 
sharks “tasting and spitting” which 
tends to reinforce that theory. 

Some sharks, though, have been 
known to stalk victims. Others stage 
“hit and run” attacks where the 
victim has no idea of the shark’s 
presence until the last moment. 

Itis believed that sharks sense 
their prey at least partially by 
electrical means. On the nose of 
all predatory sharks are small 
sensory organs called the “Am- 
pullae of Lorenzini”. 

These organs can detect the 
tiniest of electrical currents 
(which are generated by all ani- 
mals, humans included) and 
can guide a shark to its prey 
from some distance away, even 
to completely hidden prey. You 
might have seen film of sharks 
“digging” out stingrays which 
had buried themselves under a 
layer of sand to try to escape: 





The field for a swimmer or snorkeller 
with one trailing electrode is similar 
to that from the board rider. 


the shark can detect their presence, 
via the Ampullae of Lorenzini, even 
under the sand. 


Turning the tables 


It is those same Ampullae of 
Lorenzini that researchers in South 
Africa discovered, several years ago, 
could be used to repel sharks. 

By setting up an electric field around 
a swimmer/diver/surfer/etc, any 
predatory shark entering the field finds 
it impossible to stay. The same field 
does not affect humans or other ma- 
rine creatures because they do not 
have the sensory organs. 

The exact mechanism — why it 
works — is not yet completely under- 
stood. But it could be that the gener- 
ated electric field is not only detected 
by the Ampullae of Lorenzini —it mas- 
sively overloads this ultra-sensitive 
organ. The result is extreme discom- 
fort and muscular spasms in the shark 
which cause it to veer away whenever 
it enters the field. 

There is also evidence that the shark 
loses muscle control around the mouth 
and gill, meaning it may not be able to 
take a bite even if it wanted to. But no- 
one is quite willing to test that theory! 

First developed in Natal, South Af- 
rica, for professional divers, Adelaide- 
based SeaChange Technology has re- 
fined and miniaturised the original 
“Shark Pod” into its recently released 
“Shark Shield.”. Both use the same 
technology but the Shark Shield is 
very much smaller and lighter, a “per- 
sonal” version. 

SeaChange Technology’s Technical 
Director, Mike Wescombe-Down, said 
that the Shark Shield was the result of 
many years of development, refine- 
ment and above all testing and 
retesting. And those tests have been 
100% effective agains a variety of 
sharks. 

He was not at all reticent about shar- 
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ing some of the technical features of 
the Shark Shield with SILICON CHIP. 
However, we must warn readers not 
to think this information is an invita- 
tion to try to build your own version. 

As we mentioned before, sharks can 
sense the tiniest electrical stimulii — 
and during their early testing, the Na- 
tal Board of Sharks even found that a 
very slight variation in the waveform 
actually attracted sharks! 

We’d hate to think that readers 
would try to build their own version, 
because if it doesn’t work as intended, 
you won’t get a second chance to fix 
it! 

“You can’t argue with a Great White 
bearing down on you at speed,” said 
Mike. 


How does it work? 


The heart of the Shark Shield is an 
intelligent microprocessor-controlled 
high-voltage pulse generator. 

The patented, very complex wave- 
form includes a very fast-rising pulse 
every 500ms. 

This is fed into the trailing elec- 
trodes or “antennas” which in turn 
produce the electric field in the water. 

The microprocessor not only con- 
trols the waveform generation but also 
detects whether the antennas are un- 
der water (it throttles back the output 
if they are not) or whether they have 
become short circuited. If so, it 
switches over to a test mode and re- 
stores the output when the short is 
removed. 

The pulsing field (which can be felt 
on bare skin in salt water but does not 
cause discomfort at reasonable dis- 
tance) decays quite dramatically from 
the antennas but is effective up to a 
range of about 2-3 metres and even up 
to five metres. 

Several factors affect the output and 
hence distance: 

Water temperature (the warmer 
the water the more output) — fortu- 
nate, because shark attacks do in- 
crease with warmer water! 

Battery life — also affected by tem- 
perature. 

Water salinity — requires salt wa- 
ter (does not work in fresh, is very 
limited in brackish). 

Size of electrodes (antennas) and 
spacing — the Shark Shield antenna 
is designed to be have the most 
effect possible without compromis- 
ing the user’s mobility. The dive 
model has larger electrodes, more 
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widely spaced, and has a range 

of three to five metres or so. 

There are two models of Shark 
Shield: the more powerful (4-5m 
range) DIVE01 unit is 21cm x 7cm 
x 3cm and weighs 590 grams (ex- 
cluding electrodes and pouch). 
The combined total weight is 
about 1kg; and the GPSSO1 (per- 
sonal) unit is 17cm x 7cm x 3cm 
and weighs 450 grams (excluding 
antenna and pouch) The com- 
bined total weight is about 960 
grams. 


Testing the Shark Shield 


As we said before, a huge 
amount of laboratory and field testing 
has taken place before the Shark Shield 
was released to the market. 

Scientists know that sharks are 
much more intelligent than most peo- 
ple give them credit for (hence the 
success of shark netting). But that in- 
telligence could just as easily have 
turned a “normal” shark into a dan- 
gerous predator. 

Much of the testing involved the 
use of shark bait and bloodied water. 
SeaChange Technologies used a vari- 
ety of test floats and scenarios to en- 
sure that the sharks would not associ- 
ate a particular float (such as a surf- 
board) with a food source, even if 
much of the time they were repelled. 

The types of sharks tested included 
the “big three” mentioned above — 
great whites, bull sharks and tigers, 
but also included makos (known to 
become very aggressive and a threat to 
man) and, interestingly, the ocean 
white-tip shark. This particular shark 
is thought responsible for a huge 
number of attacks on sailors off sink- 
ing ships during World War II, attack- 
ing in packs and creating carnage. 


Testing will never stop 
Mike Wecombe-Down says that his 










SeaChange Technologies’ Technical 
Director, Mike Wescombe-Down. Thanks to 
Mike for his assistance with this feature. 
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company will continue to develop the 
Shark Shield and related products. 

“We have an ongoing program of 
testing and refining, at the same time 
looking at ways of adapting the tech- 
nology for other uses.” 

“We’re already working on an elec- 
tronic beach barrier, something that 
in time may replace beach netting. 
But the biggest problem to date has 
been not only getting sufficient en- 
ergy to where it is required but mak- 
ing the package strong enough to with- 
stand the forces of nature,” he said. 

Research and Development has 
commenced on variants of the Shark 
Shield, suitable for sailboarding, jet 
skiing, kayaking, boat protection and 
even a model for life jackets. 

A commercial range is also planned, 
which will include protection for 
aquaculture stocks and electronic 
beach barriers. 


Where, how much? 


Retail price of both units is about 
$700.00. The Australian and New Zea- 
land distributors of the product are 
Aquanaut Pty Ltd (www.aquanaut 
.com.au); more information about the 
Shark Shield can be found on www. 
seachangetechnology.com.au sc 


" The Shark Shield is a development 
of the earlier POD, originally used 
by divers in South Africa. 
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Where do you go for 
the latest new releases? 





NEWPORT 


Butane Gas 
Filtered Butane gas 

with multi-head adaptors. 
250mL container. 

N 1020 


Heavy Duty Portasol Kit 

This PSI-100K is a rugged, professional-use butane-powered soldering iron 
complete with a range of tips, all packed in a solid plastic case. 
Applications include soldering, heatshrinking 
and rope cutting. 
T 1398 


Weller /portasol 


143 











100 Piece Signal Transistors 100 Piece 


Each pack has: 20 of each BC547, BC548, i 
BC549, 15 of each BC557 and BC558 Rectifier Diode Pack 
Value pack — containing 100 pieces x 400V 


an 10 BESS? 1A IN4004 rectifier diodes. 


Z 3000 
$899 per pack 7” $399 per pack 
Adjustable Temperature Soldering Station 


Provides variable temperature control from approximately 250°C 100 Piece 5mm Mixed 
to 450°C, plus zero voltage crossing circuitry for low noise operation. 
F . pa : Colour Round LED Pack 


T1975 ea 
* LIMITED STOCK AVAILABLE $ $ 9 A premium pack of quality 5mm LEDs 


consisting of 60 x red, 20 x green, 





10 x yellow and 10 x orange. 
Z 3015 


$ 199 per pack 
we a) =] Sl 74 BD 





One-shot 


Desoldering Tool 

This 45W portable desoldering tool 

is a lightweight, self-contained, 240V powered 
unit that uses a fast acting vacuum pump 





AVE ane 
60% 


for almost effortless desoldering of joints. 

Sasalied Wit Kong-ile colder Slters @ TV Cable RG-59U 4-Core Flat Telephone Cable 
high-temperature tweezers Economical 75Q coax. Multi-strand cable. 

and stand. W 208! W 2121 








T2500 *WHILE STOCKS LAST 


“163° 


Buy in bulk and Save! 


op | 7 per 100m roll 


normally 75¢ per metre 


SAVE OVER 


FO! (5y. 





ON SALE FROM 24/4/2002 
That's where you go! www.dse.com.au 











Where do you go for 
the hottest kits around? 





Stereo FM Minimitter Kit 


Want to listen to your own selection of music through your personal stereo FM radio? 
Using the FM Minimitter, you can broadcast from your CD player or from any other 
source so it can be picked up within a 35 metre radius. 
Operates from 3V. Uses 2 x AA batteries (not supplied) 
or a 6V DC plugpack. 

Supplied with all 

components, hardware, 

case, and pre-punched, 

screened front panel. 

k 5007 


3g% 


LED Torch Kit 


Build a solid-state torch with a white LED. Receive high brightness with cool white 
light, low battery drain and you will never need to replace a torch bulb again. 
Supplied with all components, including white LED, PCB and mini torch. 

K 3018 


16° 
Dark Side Developer Kit 


Bring to life Destroyer Droids that charge forward and All Terrain NiCad Battery Discharger Kit 
Armoured Transporters that stride on four legs. Includes a Micro-Scout Has switchable voltage (3.6, 4.8, 6.0, 7.2, 8.4,9.6, 10.8, and 12V) 


microcomputer, a Constructopedia, 578 LEGO building pieces, and more. 











plus automatic cut-off. Ideal for most types of NiCads as used 
in camcorders, cellular phones and radio-controlled 


r 5 cars, Current discharge of 50mA or 200mA. 
VIINDSTOR IVES, kK 3126 


$9) 780° ane Nov'92 
* CK AVAILA 
cae Running Bug Mini Kit LIMITED STOCK AVAILABLE 
Velleman kite The Micro Bug is driven towards 


light. It’s adjustable light-sensitivity 
suits almost any conditions and 













Knightrider Scanner 


allows you to control it’s ‘bug-like’ Circuit simulates the row of scanned lights on the car in the 
behaviour. LED eyes indicate driving Knightrider TV series. PCB carries a row of 16 LEDs which cig * 
direction. Stops in total darkness. are scanned back and forth continuously at a rate which can #; z 
Requires 2 x 1.5V AAA battery be set by an on-board trimpot. Working voltage between 9V a 
(not included). and|2V DC. Kit is supplied in short form 4 
K 1341 $ 88 with components and PCB only. : 
K 3168 
ony 





ng BugMinikic PQ 
Crawling Bug Mini Kit 


An attractive, bright coloured 


_ welleneny- kite) bug-shaped miniature robot. Mighty Midget Amplifier Kit 








Als It drives toward light and you can 
acts choose between two different walks. . This is a compact 70W class-H audio amplifier module. 

. Adjustable light-sensitivity suits Based on the Philips TDA1562Q IC, this compact audio 
almost any conditions and allows amplifier module can deliver up to 70W into a 4 Ohm load 
you to control it’s ‘bug-like’ when powered from a 12V car battery. The perfect audio 
behaviour. LED eyes indicate driving . amplifier module for use in a portable PA, a tiny sub- 
direction. Stops in total darkness. woofer amplifier, a busking amplifier, or a car audio amplifier. 
Requires 2 x |.5V AAA batteries Kit supplied with PCB and all necessary components. 

(not included). K 540! 





Be $9948 $3988 « th 


Direct Link is equipped with the service centre to supply you with a hassle-free delivery 


direct to your door. PHONE 1300 366 644. place your order. 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining 
all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check beforehand, please don’t hesitate to contact your local store, Offers 
expire 28/5/2002. *Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. 39D 





ON SALE FROM 24/4/2002 DICKS 
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Where do you go for 
great savings? 


| Programming and Customising Programming and Customising 
the Basic Stamp Computer the Basic Stamp 2nd Edition 
@ This book gives a comprehensive tutorial on the The second edition guide to commanding control 





easy-to-use BASIC Stamp single board computer. of the BASIC Stamp Computer. Gives you 
Comes with a single CD-ROM that provides all a comprehensive tutorial on the BASIC Stamp | 
the software tools you need to begin and 2. Comes with a CD- ell that bio 
: developing PIC all the software tools 
. - applications on necessary to begin 
PICMicre your own. developing Stamp 


MICROCONTROLLER 


applications. “PROGRAMMING 


‘+ Got alll ithe facts and reterence data 


Pehat Sek B 4807 s ~ cot 

esses A> | STAMP HB 4806 SAVE We {NO cusTomizine 
PHS nee Seg : a= F 530 THE BASIC STAMP 
“= Small vim, wasy-to-scam tayout % I , Ay Sans ‘ aerial 950 





oe ll call 49 sy < = $§ 4st* . — 
PICMicro Design, Build ss sei ieee tn 


Microcontroller and Test your own Sexson stock CLEARANCE! “Limited stock CLEARANCE! 
Pocket Reference Speaker System  — BRB oop series | cao Logic Pinouts CLEARANCE! 4000 Series 








B 4811 B 1264 af 
CMOS Pinout Chart 
$ * A handy pinout reference chart covering 46 of the 
most popular and used devices in the 4000 CMOS IC 
family. A2-size poster. 
“Limited stock es 93+ G32 
$ *Limited 
“dad 6stock 
Micromark CCTV B & W Camera System Mini PIR Detector Blue Mini 
High picture quality, with six infrared LEDs for improved night-time 12 x 12m @ 90° range. Single-shot or pulse Strobe Light 
vision. Built-in microphone allows you count selectable. 


70mm diameter 


to watch and listen. Moisture prevention With dual element 





system for indoor/outdoor use. pyroelectric sensor, yee Agee Fe 
Includes one camera, a 17m 6-pin DIN radio frequency Haft nga mA. 
cable, adjustable mounting bracket for interference filter and : ee Fale Po NNUEE: 


undercover outdoor use, a 9V DC 
power adaptor and an illustrated 
installation manual. 
L 5880 
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tamper contacts, Size: 


55 x 31 x 73mm. $ 
15018 : 997 
pressure mat 700mm 


$9997 


CMOS Camera Module(B & W) Quantum Dual PIR Detector 5: 790 x 540mm. 


Minimum illumination: | lux @ F1.4. Power source: 12V DC @ 20mA. | 15x 15m (wide angle) range. Features osteie theee 


Pressure Mat 
Normally open (N.O.) 





L5270 


Pixels: 352 x 288. a combined microwave A 5 
Resolution (TV lines): 240. and dual element $ 4 9° 4 SAVE 
SIN ratio: >46dB. Lens: 3.6mm/F2.0. : a PIR detector, : Ly | 7 
Video system: CCIR. 7 ee tamper output - i) 

Scanning system: 2:1 Interlace. : and alarm relay output. 5 ; 
Electronic shutter speed: 1/50 — 1/6000s. The PIR zones have j g 
Horizontal sync. frequency: CCIR 50Hz. 20 dual layers plus CCTV Warning Sticker 
Video output: |! Vp-p 75Q composite. two creep zones. esnitd : Size: 70mm x 50mm. 

Lens angle: 92°. Size: 28 x 28 x 37mm Size: 50 x 70 x 123mm. © £5316 


L 5874 


36° “Limited stock 


L 5023 


*69 


FM WARNING) 
$ : SAVE CLOSED CIRCUIT 
g@ea 
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ON SALE FROM 24/4/2002 
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Where do you go for 
the hottest prices? 





Keyless Entry System 
The Axeze keyless door entry system an easy-to-install system 
that gives you fast entry into your home, office, factory or holiday house. 
Entry to the premises is via a key FOB or card transponder. Easy-to-use, 
no searching or fumbling for keys. Can be quickly re-coded if transponder 





is lost or stolen. 





| x set of cables, | x wiring diagram. 
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Basic Stamp | Microcomputer D* xis Was $89.50 
CLEARANCE! SAVE $20 *Limited stock available 
Basic Stamp | Microcomputer E* xis: Was $89.50 
CLEARANCE! SAVE $20 “Limited stock available 
Basic Stamp | Carrier Board* x42 == Was $39.98 
CLEARANCE! SAVE $10 “Limited stock available 
Basic Stamp Jumper Connectors* «iss Was $11.98 
CLEARANCE! SAVE $4 *Limited stock available 
Stamp | Programming Cable* Was $12.88 
CLEARANCE! SAVE $3 “Limited stock available 


K 1407 


FLUID MONITOR 





Fluid Level Monitor 


Indicates via a red LED whether your 

car’s wiper fluid is low. Three wire installation 
and a fluid reservoir probe. 

L 5463 


and Accessories 

Ideal replacement in RC models 
or for use in robotics. 

P9061 





*Limited stock 


PHONE, FAX & MAIL ORDERS 


PHONE: | 300 366 644 (Local Call Charge) FAX: (02) 9642 9155 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 

Please add freight (up to 10kg) to your order, as follows: 
* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $101) 
(quote available for orders over 10kg) 

email: directlink@dse.com.au (enquiries only) 

Major Credit Cards Accepted * Gift Vouchers Available 


AVAILABLE ppouER) AND diFeet link ONLY 


L 7400 
The Axeze System includes: 
rus | x Axeze unit, 2 x card transponders, 
iirc | x power supply (12V DC IA), 


| x packaged mounting kit, | x installation manual, 


NB. You will also require | x electric door strike, power adaptor 
and a 240V power point (usually located in the rooflceiling). 





Servo Motor with Horns 





Save ra | Q:, off 


heatsinks and 
aalelelalell alent 


Breadboard 


Similar to the breadboard kits, 
only without the baseplate, 
jump wires and binding posts. 
Clip together to make boards 
=. to just about any required size. 
Supplied as board only. 






Now $69.50 
Now $69.50 
Now $29.98 
Now $7.98 


Now $9.88 





Genuine U.S. Gaffa Tape 


10 metre black Gaffa Tape. Gaffa tape 

is the real McCoy in cloth tape, 

with the extra strength and durability. 

This waterproof tape is widely used in 
the industry from stage production to 

holding things together where strength 


500g Solder Roll 


A general purpose, electronic 
grade, flux-cored 60/40 solder 
for most projects and repair 


foF every eaokbos: work. Gauge: 1.0mm. 


oer og ag $999 


NEW STORES 


is required. A must 


GARDEN CITY(WESTERN AUSTRALIA) 
Shop 165/166, Garden City Shopping Centre, Booragoon. 


SHELLHARBOUR (NEW SOUTH WALES) 

Shop 206, Shellharbour Square Shopping Centre, Shellharbour. 
CHATSWOOD POWERHOUSE(NEW SOUTH WALES) 

2, Endeavour Street(Cnr Orchard and Endeavour Street). 


FOUNTAIN GATE POWERHOUSE(VICTORIA) 
Shop 1083 Westfield Shopping Centre, Magid Drive, Fountain Gate. 


SOUTHLAND POWERHOUSE(VICTORIA) 
Store 3090, Level 3, Westfield Shopping Centre, 1239 Nepean Hwy, Cheltenham. Ph: (03) 9584 0677 


Ph: (08)9364 3755 
Ph: (02)4297 4963 
Ph: (02) 9413 2806 


Ph: (03)9705 6298 


*Limited stock All stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 28.5.2002. 


ON SALE FROM 24/4/2002 
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More LEDs, more patterns, more exciting than ever 


2-IEG 


Flashing LED displays are always intriguing, particularly if they 
emulate the KnightRider car from the old TV series. This 
KnightRider light chaser includes 12 different lighting patterns 
using 32 LEDs for a big and impressive display. Not restricted to 
KnightRider use, the display can be used as a rear window brake 
light or as an eye-catching conversation piece at parties or even on 
retail displays. 














By JOHN CLARKE 
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other in May 1996. Both of these used 
16 LEDs and had a single fixed scan- 


Our latest version of KnightRider 
series called KnightRider. Its “star” 


EF the early 1980s there was a TV 


was a rather clever car going by 


the fetching name ‘Kit’. 

Mind you, Kit was no ordi- 
nary car. It had powers and 
abilities far beyond those of 
mortal cars. Kit could talk, 
drive itself and supposedly see 
using a row of lights on the 
front which ‘scanned’ from 


ning display pattern. 


Features 


* 32 LEDs ; : 
«12 LED isplay patterns, including medleys | 


* Adjustable pattern speed 


has twice as many LEDs, 32, and a 
number of different display patterns 


are available which are se- 
lected using a pushbutton 
switch. There are four scan- 
ning sequences, a chaser and 
a strobe. 

If you mounted the display 
on your car’s parcel shelf, you 
could also use it as a brake 


* Adjustable LED brightness 


side to side to simulate moni- : 
* 12V operation 


toring what was ahead. 

While the KnightRider TV 
series has long since ceased, 
such scanning lights have con-t i n - 
ued appeal and we have published 
two different KnightRider light dis- 
plays, one in November 1988 and the 


light. 






The patterns 


The four scanning patterns include 

But both of these were in the days _ the traditional movement of LEDs from 
before microcontrollers — or at least left toright and from right to left which 
before microcontrollers were com- _ isrepeated to simulate scanning across 
monly used in projects. a field in front of the LEDs. Pattern 2 
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Fig.1: in this circuit, the 32 LEDs are arranged in an array, driven in 
their various patterns by the PIC microcontroller. 


32-LED KNIGHT RIDER 
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begins with two LEDs in the centre 
LEDs which then spread (light up) to 
the left and right and contract back to 
the centre. 

Patterns 3 and 4 are similar, with 
pattern 3 moving from the centre to 
the outside and then back to centre 
again. Pattern 4 starts from the out- 
side LEDs and moves to the centre 
and then back the outside again. 

Chaser sequences include a right to 
left movement and a left to right move- 
ment. The strobe patterns can be at a 
regular or random flashing rate. 

For brake light use, there are two 
patterns. The first lights all LEDs ini- 
tially for a minimum of about 18 sec- 
onds (depending on the speed setting) 
and then the LEDs randomly switch 
off until they are all out. Alternatively, 
you can just have all LEDs lit while 
ever the brake is applied. 

The KnightRider PC board meas- 
ures 210 x 72mm. All 32 LEDs mount 
horizontally along one edge of the PC 
board. There are two trimpots, one to 
adjust the LED scanning rate and the 
other to adjust display brightness. A 
pushbutton selects the display pat- 
tern while a LED next to the switch 
flashes once or more to indicate the 
pattern that has been selected. 


Circuit description 


Apart from the 33 LEDs, the 
KnightRider uses relatively few com- 
ponents and is based around IC1, a 
PIC16F84 microcontroller. This pro- 
vides all the LED patterns. 
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Scope 1: The upper trace is the oscillator waveform at 
pin 16 (OSC IN). This is a classic sawtooth expected from 
a relaxation oscillator. The lower trace is the waveform at 
pin 15 (OSC OUT) which in this RC mode is a square 
wave at one quarter the oscillation frequency. 


The PIC16F84 has 18 pins, 13 of 
which can be used as inputs or out- 
puts. For our circuit we are using 12 
as outputs to drive the LEDs and one 
as an input and an output to monitor 
the pattern select switch and drive the 
pattern LED. Fig.1 shows the circuit 
details. 


Multiplexed rows and 
columns 


While the 32 LEDs are physically 
arrayed along one side of the PC board, 
they are actually connected as a ma- 
trix of four columns and eight rows, as 
shown in Fig.1. The eight rows are 
driven directly from IC1 (RBO-RB7) 
while the four columns are driven by 
four transistors, Q1-Q4. These tran- 
sistors are switched by the RAO, RA1, 
RA2 and RA3 outputs of IC1. 

When the RAO output (pin 17) is 
pulled low by IC1, transistor Q1 is 
switched on and applies power to the 
anodes of LEDs 1-8. A low output on 
any of the RB outputs will drive the 
LED connected to it via its series 150Q 
resistor. For example, if RBO goes low, 
LED1 will light. 

The RAO line is kept low for a short 
time before this goes high to switch 
off Q1. Thus LEDs1-8 are switched 
off. The RA3 line (pin 2) is then 
brought low to drive Q2 and the an- 
odes of LEDs 9-16. Now any low RB 
outputs will then light up LEDs 9-16. 
Similarly, RA2 (pin 1) is brought low 
to drive Q3 and LEDs 17 to 24 and 
then RA1 (pin 18) is pulled low to 





et esanas ae 


Scope 2: These traces show the time duration between when 
power is applied to the circuit and when the LEDs light for 
the brake light pattern selections. Top waveform is the 
applied voltage and when this goes high, there is some 67ms 
before the LEDs light. This is fast enough to display almost 





drive Q4 and LEDs 25-32. 

This cycle repeats endlessly with 
each column of eight LEDs being lit at 
avery fast rate so that the LEDs appear 
to be continuously lit rather than only 
being on for some of the time. This 
system of driving the LEDs is called 
“multiplexing”. Its big advantage is 
that it saves power and drastically 
reduces the number of connections 
required. If the LEDs were not multi- 
plexed we would need 33 separate 
lines (32 actives and one common) 
whereas with multiplexing we can 
drive the 32 LEDs using only 12 lines 
connected in the matrix. 


Brightness control 


Overall LED brightness is control- 
led with trimpot VR2. This varies the 
voltage at pin 3 of IC2 from 5V down 
to about 2.4V when the wiper is at its 
lowest point. Op amp IC2 operates as 
aunity gain buffer amplifier, with tran- 
sistor Q5 providing extra current drive 
capability. 

If the emitter of Q5 is at 5V, the 
LEDs will be driven at maximum 
brightness. Typical LED current will 
be (5V - 1.8V)/150Q, or 21mA. This is 
the pulse current, not average current. 

The pattern select switch S1 con- 
nects to RA4 of IC1. This pin is nor- 
mally held at 5V via the 10kQ pullup 
resistor. When S1 is pressed, LED33 
lights and RA4 is pulled low. This is 
recognised by IC1 as a switch closure 
and the next pattern in the sequence 
of 12 is selected. When the switch is 
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instantly the brakes are applied. 
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released, IC1 flashes LED33 to indi- 
cate the pattern selected. For exam- 
ple, pattern 2 is indicated by two 
flashes. 

Note that the RA4 pin is an open 
drain output when configured as an 
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output. This allows RA4 to drive 
LED33 when pin 3 is low. When RA4 
is set high, the open drain connection 
means that it becomes a high imped- 
ance output which is pulled high via 
the 10kQ resistor. In this condition, 





Fig. 2: here’s the full-size PC board component overlay, with a matching photo to make assembly a breeze! 


IC1 can monitor RA4; if it is pulled 
low, that indicates that the switch is 
closed. 


No crystal required 
Most PIC circuits use a crystal for 
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Parts List — 
Galle laitatie(-1g 





the internal oscillator but this circuit 
does not require precision timing. For 
these situations, the PIC can be set up 
as a relaxation oscillator (similar to 
the 555) whereby a capacitor con- 
nected to pin 16 is charged from the 
positive supply (+5V) via a resistance 
- and then discharged via an internal 
transistor. 

In this case we connected a 15pF 
capacitor to pin 16, charged from +5V 
via trimpot VR1 and a 4.7kQ resistor. 
The classic sawtooth waveform of the 
oscillator can be seen in the top trace 
of Scope 1. 
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Interestingly, the waveform at pin 
15, OSC OUT, is not the same as at pin 
16. Instead it is a square wave at one 
quarter the frequency. 

Frequency of operation can be var- 
ied from about 4MHz when VR1 is set 
to minimum resistance, down to about 
500kHz when VR1 is at maximum 
resistance. 

Transistor Q6 and its associated re- 
sistors provide a reset for IC1 when 
the supply is below a certain voltage. 
This ensures correct start up for IC1 
when power is applied. 

The circuit can be powered from a 
12V battery, DC power supply or DC 
plugpack. Diode D1 gives reverse po- 
larity protection while the 10Q resis- 
tor and zener diode ZD1 provide tran- 
sient protection. 

The 12V supply is filtered with a 
100uF capacitor before being applied 
to REG1, a 5V regulator. Its output is 
decoupled with a 10uF capacitor to 
ensure stability. 


Software 


The software required to provide 
the various LED display patterns was 
written to minimise the number of 
instruction codes. This is because 
there are only 1024 bytes of memory 
and we would quickly run out of space 
if we were to list each individual LED 
and its state during a pattern sequence. 
This normal approach involves using 
a lookup table. 

Instead of using a lookup table, the 
software makes note of the fact that 
much of the sequence is repetitive 
and only a short list of LED switching 
operations is required. This list is used 
in various ways to generate the re- 
quired pattern. 

The efficiency of this approach is 
evident by the fact that we managed 
to include some 12 distinct patterns 
into the software with some space left 
over. In contrast, if we had used a 
lookup table it would have only al- 
lowed one or maybe two patterns at 
the most. 

The full software listing for the 
KnightRider is called knight.asm; it 
(and the .hex file) is available from 
our website — www.siliconchip.com.au 


Construction 

The KnightRider is constructed on 
a PC board coded 08105021 and meas- 
uring 210 x 72mm. Begin construc- 
tion by checking the PC board for 
shorted tracks or any breaks in the 





copper pattern. Check the pattern 
against the published artwork to verify 
that it is correct. Repair any defects on 
the PC board before starting assembly. 

Fig.2 shows the component overlay 
for the PC board. 

First, install all the links on the PC 
board. Then install the resistors, us- 
ing the colour codes shown in the 
parts list as a guide to selecting the 
values. You can also check each value 
with a digital multimeter to be sure 
that you have the correct resistor for 
each position. The diodes can be in- 
stalled next, taking care not to con- 
fuse zener diode ZD1 with standard 
diode D1. 

1C1 is mounted using a socket while 
IC2 can be soldered directly into the 
PC board. The 3-terminal regulator is 
mounted horizontally, so carefully 
bend the regulator leads before insert- 
ing them into the relevant holes on 
the PC board. It is mounted onto a 
small heatsink and secured with an 
M3 screw and nut. 

When installing the five transistors, 
make sure that the BC338 is placed in 
the Q5 position. 

Next, install the capacitors. The 
codes of low value types are listed in 
the parts list. The electrolytic capaci- 
tors will have their values marked in 
uF; be sure to orient them correctly. 

Switch S1 should be installed with 
the ‘flat’ side oriented as shown Fig.2. 
Insert LED 33 with the anode (longer 
lead) placed toward the VR1 side of 
the PC board. Trimpots VR1 and VR2 
and the PC-mount terminal block can 
then be soldered into place. 

Finally, the 32 LEDs can be installed 
along the edge of the board. They are 
placed with the anode leads (longer 
lead) to the left. 

You can preform all the LED leads 
by cutting a length of cardboard 10mm 
wide. Place the LED across this with 
the anode to the left and bend the 
leads downward. This will allow the 
LEDs to be inserted into the PC board 
with sufficient clearance for the LED 
body to just protrude over the front 
edge of the PC board. 

Check your work carefully for cor- 
rect orientation of the capacitors, for 
the correct transistors in each place 
and the correct orientation of IC2 and 
the socket for IC1. Do not install IC1 
yet. 


Testing 
Now apply power to the +12V and 
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TABLE 1: PATTERNS AVAILABLE 


Pattern Description 
LEDs move from left to right and then right to left 


LEDs move symmetrically from centre to outside 
and from outside to centre 


LEDs move symetrically from centre to outside 


LEDs move symetrically from outside to centre 


Patterns 1, 2, 3 & 4 selected in sequence 
with change every power up 


8 cycles of pattern 1 

16 cycles of pattern 2 
16 cycles of pattern 3 
16 cycles of pattern 4 


Chaser LEDs chase from right to left 


Chaser LEDs chase from left to right 


Strobe All LEDs on then off at regular rate 


Strobe All LEDs on then off at random rate 


Random LEDs lit at random until all on, 
then off at random until all off 
Medley 100 cycles of pattern 7 
100 cycles of pattern 8 
20 cycles of pattern 9 
20 cycles of pattern 10 
2 cycles of pattern 11 
Brake All LEDs on at power-up for 18s minimum 
then off at random until all off 


z00z CO) 
JS 


Brake All LEDs on at power up and remain on until 


power off 


1Z0S01L80 


# (of selected pattern) 

## (Medley repeats of patterns 1, 2, 3 & 4) 

+ (Medley repeats of patterns 7, 8, 9 & 10) 

++ (only lights again after power off and on again) 





OV supply terminals and measure the 
voltage between the metal tab of REG1 
and pin 14 of the IC1 socket. This 
should be +5V. If this is correct, dis- 
connect power and insert IC1, making 
sure it is oriented correctly. 

Apply power again and check that 


Check that you can adjust 
the speed with trimpot VR1 
and vary brightness with 
VR2. 

You can test for the other 
patterns by pressing the pat- 
tern switch. Each time you 


KNIGHT RIDER 


Full-size PC board artwork. Use this to check 
commercial boards or to make your own board. 


the LEDs start to light up and produce 
a chasing pattern. The initial pattern 
is the KnightRider chaser (Pattern 1) 
with the LEDs moving from left to 
right and from right to left. 
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press the pattern switch, LED33 will 
flash the required number of times 
and then the selected pattern sequence 
will start to run. 

You may need to adjust the speed 


trimpot (VR1) so that you can easily 
count the number of flashes from 
LED33. 

Table 1 shows the 14 patterns avail- 
able. sc 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Protection for white 
LED in torch 


The article on the LED Torch pub- 
lished in the December 2000 issue 
warns against powering up the circuit 


GPFSESESESESESES ISIS ISIS SESE SESS ISIS ISS 


{CONTRIBUTE: 





: : 
z q 
: AND WIN! 
4 As you can see, we pay good money for 


$ each of the “Circuit Notebook” contributions 
$ published. But now 
$ there's an even better _ 
¥ reason to send in 

your circuit idea: 
£ each month, the 
% best contribution — 
£ published will 
£ win one of 















£ these superb ; 
~ Wavetek Meterman 
£ 85XT trueRMS 
£ multimeters - valued 
¥ at around $380! 
£ So don’t keep that 
$ brilliant circuit secret 
4 : send it t 

% any more: send it to 

£ SILICON CHIP and 
¥ you could be a winner! 


$ Contributions must be your own original work or a 
$ major adaptation and not published elsewhere nor 
% submitted for publication elsewhere. SILICON CHIP’s 
£ decision is final. 
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BOOST CONVERTER 
BC337, BC548 


LED 
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BC 


without the LED and then subse- 
quently connecting the LED. This can 
destroy the white LED from over-cur- 
rent due to the over-charged tantalum 
capacitor. While this should be a “re- 
mote possibility” because the LED is 
hard-wired into the circuit, in fact 
that LED-destroying condition can 
occur fairly easily. 

The problem arises when the screw- 
type torch is used and the wire twists 
off, as it inevitably will, from screw- 
ing and unscrewing to change the bat- 
tery (or what is more likely, to show 
other interested parties what is in- 
side!). Then, when investigating why 
the LED will not light, the LED can 
make momentary contact again and 
will immediately blow from over-cur- 
rent. 

The suggested fix limits the voltage 
across the tantalum capacitor with a 
4.7V zener diode (which normally 









Relative field strength 
meter for a DMM 


Many passive field strength me- 
ters have appeared in the past, typi- 
cally using a 50uA analog meter 
movement if reasonable sensitivity 
was to be obtained. This circuit is 
similar but has the advantage that it 














~ L1: 150 TURNS OF 0.16mm ENAMELLED 
COPPER WIRE ON XENON TRIGGER 
TRANSFORMER FORMER. 





does nothing because the LED holds 
the zener below its operating voltage) 
and uses a 15Q limiting resistor in 
series with the LED to ensure that it 
can be safely connected or discon- 
nected and at no time exceed the 
200mA rated absolute maximum peak 
LED current. 

The 15Q resistor does waste some 
power but this amounts to less than 
10% and is well worth sacrificing to 
help provide a fail-safe circuit for the 
expensive LED. 

The zener also protects the tanta- 
lum capacitor from over-voltage break- 
down that can otherwise occur when 
the LED is not in circuit. 

The total cost of the modification is 
less than 50 cents and the additional 
components can be mounted on the 
existing PC board. 

Rick Matthews, 

Adelaide, SA. ($30) 


works with the high-impedance load 
of a digital multimeter, typically 
switched to the 200mV range. 

The sensitivity is adequate for low 
power equipment like CB radios, cord- 
less phones and model R/C sets (cars, 
model airplanes, etc). 

For best results, use OA81 or simi- 
lar germanium diodes. Modern Schott- 
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Constant current 
LED drive 


Most LED driver circuits use a 
series resistor to control the current 
through the LED. For applications 
needing a few LEDs, this is opti- 
mal. However, for applications 
needing many LEDs, this becomes 
extravagantly inefficient and it is 
tempting to keep the voltage drop 
across the resistor as small as pos- 
sible. That leads to poor control of 
the current. 

ICs such as the MM5450 and its 
relatives and the A6275 and its rela- 
tives provide constant current out- 
puts so that the current through the 
LEDs is well controlled even though 
the voltage drop across the circuit 





doing the control is acceptably 
small. However, the difficulty with 
these circuits is that because they 
contain many constant current driv- 
ers crowded into a relatively small 
package, unless the supply voltage 
is small, they become too hot and 
can destroy themselves. This prob- 
lem is not easy to solve. 

The solution is to maintain a 
small voltage across each constant 
current source. In this circuit, this 
is accomplished by REG1, the 
LM317L, which provides a bias of 
about 1.5V +5%. Each transistor 
works as an emitter-follower, pre- 
senting the A6275 inputs with about 
0.9V. Vled, the LED supply voltage, 
needs to be high enough to ensure 
that there will be at least 0.5V across 


\|/ ANTENNA 


ip! 


C2 Cl 
i ibe 


each transistor but 
it is safe to allow 
significantly more 
than this and the 
supply need not 
be well regulated. 

The transistors 
can be general 
purpose NPN 
types such as 
BC548 anda sin- 
gle LM317L will 
easily supply a 
total LED cur- 
rent of at least 1A. 
A6275s are made by Allegro and 
are available from Farnell, catalog 
numbers 300-5306, 300-5318. 

Keith Anderson, 

Kingston, Tas. 











ky signal diodes could also be used but the results are not 
as good. 

The circuit can be wired directly into a small plastic box 
with protruding banana posts to match the terminals on 
your DMM. A banana jack can also be used for the antenna 
which could be just a 500mm length of wire as a starting 
point. 

Gerard La Rooy, 

Christchurch, New Zealand. ($30) 


D1, D2: OA81 OR SIMILAR GERMANIUM 


+ (RED) i 


TO DMM 


— (BLACK) sy 
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Don’t get caught with a flat battery 





BUILD THE "0 
BATTERY GUARDIAN 


Got a big stereo system in your car? Got a fridge in your van or 
4WD? Ever had the battery discharged to the point where you 
couldn’t start the motor? Not a good feeling, is it? You need our 
Battery Guardian. It monitors the battery voltage and will switch 
off the current to your fridge or stereo (or whatever) when the 
battery voltage falls below a preset level to allow you to still start 
your engine. 
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and 4WDs are a great idea but if 

you are not careful, they can 
severely discharge the battery and 
leave you stranded. Maybe the battery 
will end up with severe damage as 
well. The same problem applies if you 
have a big stereo system and you like 
to play it without the motor running. 

Operation on 12V is fine when the 
motor is running and battery charge is 
maintained but if the fridge is allowed 
to run for too long when the motor is 
stopped, it can flatten the battery in a 
relatively short time. This is where 
the Battery Guardian comes into play. 
It monitors the battery voltage and 
disconnects power to the fridge be- 
fore the battery becomes too flat to 
allow the engine to be started again. 

Note that some fridges already have 
a low battery cut-out that prevents 
operation if the battery voltage goes 
below 10.5V. The cut-out is included 
for two reasons. One is to prevent the 
battery from being discharged to the 
point beyond which the battery life is 
reduced. The second is to prevent the 
fridge motor from stalling since it 
would not be able to drive the fridge 
pump at such a low voltage. 

However, at 10.5V, no vehicle bat- 
tery could start the motor and there- 
fore you could easily be stranded way 
out in Woop Woop. 

By contrast, the SILICON CHIP Bat- 
tery Guardian disconnects the power 
when the battery voltage drops to about 
11.5V. At this voltage, the battery 
should still have sufficient reserves to 
start the engine but you can set the 
cut-out voltage higher or lower to suit 
your vehicle. 

The SILICON CHIP Battery Guardian 
has to operate without causing any 
significant additional current drain 
from the battery. If it did have a sig- 
nificant current drain, it would be- 
come part of the problem rather than 
being the solution. This fact means 
we cannot use a relay to control the 
power switching. A suitable automo- 
tive relay would draw some 120mA 
continuously when activated so clear- 
ly we had to rule this option out. 

Instead of a relay, the Battery Guard- 
ian uses a power Mosfet and this cuts 
power consumption dramatically. In 
fact, the whole circuit draws an aver- 
age current of less than 2.5mA. 

Fig.1 shows the circuit. It uses three 


f venta FRIDGES IN VANS 
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MAIN FEATURES 


Cuts power to load (eq, fridge) 
when battery voltage drops 
below a preset level. 


10A rating. 

Low power drain. 
Chirping sound during cut-out. 
Flashing LED indication during 
cut-out. 

Automatically reconnects power 
when battery recharged. 


low-cost ICs, the power Mosfet and 
not much else. 

Mosfet Q1 provides the switching 
for the 12V rail (ie, between the 12V 
IN and the 12V OUT). This rail is 
fused using fuse F1 (10A), to protect 
against short circuits on the 12V out- 
put. 


High side switching 

One of the problems with using a 
Mosfet to switch +12V rail is that its 
Source and Gate electrodes cannot be 
connected to the OV side of the sup- 
ply. Instead, we are using the Mosfet 
as a “high side switch” (ie, switching 
the positive supply rail). This means 
that the gate voltage must be refer- 
enced to the source electrode of the 
Mosfet which rises to almost the full 


oy 

oy FE 
Ag & 
(sy 


positive supply when the Mosfet is 
switched on. 

Hence, we need to generate a gate 
voltage for the Mosfet which is tied to 
its source electrode and isolated from 
the OV line. And Q1 needs a gate volt- 
age which is at least 10V above its 
source in order to switch fully on. 

This voltage is provided using an 
oscillator circuit (IC1) which drives 
transistor Q2 and asmall step-up trans- 
former, T1, wound on a ferrite toroid. 
The output of T1 is rectified using D1 
and a 0.1uF capacitor (for filtering) to 
derive a signal which is fed to Q1’s 
gate. 

IC1 is a CMOS 7555 timer which is 
connected to operate in astable (con- 
tinuous) mode. Its frequency of oscil- 
lation is set by the .0015pF timing 
capacitor on pins 6 & 2 and by the 
associated series 1MQ and 1kQ resis- 
tors on pin 7. 

Using the timing components 
shown, IC1 runs at about 1kHz, with 
the charging time (.0015yF x (1MQ + 
1kQ) x 0.693 = 1.04ms. By compari- 
son, the discharge time is very short, 
around 1s, since the 1MQ resistor is 
not involved. 

The pin 3 output of IC1 is high 
while the timing capacitor is charging 
and low when discharging (ie, the 
output is a pulse waveform with a 
high duty cycle). This pulse signal is 
inverted using NAND gate IC3a and 
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LM336-2.5 |~ 


LM336-2.5 


S¢ 12V BATTERY GUARDIAN 


Fig.1: the circuit uses IC1 to provide a 1kHz signal which pulses Q2 on and off. 
Q2 in turn drives transformer T1, the output of which is rectified and filtered to 
provide a DC voltage to turn on Mosfet Q1. REF1, VR1 & IC2a set the cutoff 
voltage and provide the gating signal to IC3b. 


inverted again using IC3b (assuming 
that pin 6 of IC3b is high). 

IC3b drives the base of transistor 
Q2 via a 1kQ resistor. As a result, Q2 
switches on for about 1s every 1ms 
and pulses the primary of transformer 
T1. The secondary of transformer T1 
drives diode D1 and its associated 
0.1p.F filter capacitor and the result- 
ing DC voltage turns on Mosfet Q1. 

Zener diode ZD1 limits the gate volt- 
age applied to Q1 to a safe value — ie, 
to no more than 15V between gate and 
source (or 27V above ground). 

Q1’s “on resistance” is typically 
.02Q and this means that it will dissi- 
pate about 0.5W when supplying 5A 
to the load (eg, fridge or whatever). In 
addition, as the Mosfet turns off, it 
dissipates power as its gate voltage 
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falls. In fact, the dissipation will be 
higher during this turn-off period 
(about 50ms), as its “on resistance” 
increases. For this reason, a heatsink 
has been used to ensure that the de- 
vice runs cool. 

Mosfet Q1 is switched off (to cut the 
power to the load) when pin 6 of IC3b 
is pulled low. This sets pin 4 of IC3b 
high and so transistor Q2 turns off 
(and remains off). As a result, the 
470kQ resistor between Q1’s gate and 
source terminals discharges the 0.1pF 
capacitor over a 47ms period and the 
Mosfet switches off. 


Voltage sensing 


Pin 6 of IC3b is controlled by a 
voltage sensing circuit consisting of 
REF 1 and comparator IC2a. 


Ql 
STP6O0NE06 





REF1 is a 2.5V voltage reference 
and is supplied with current via a 
10kQ resistor from the 12V rail. Its 
2.5V output is attenuated by trimpot 
VR1 (which sets the cut-out voltage) 
and applied to the inverting input (pin 
2) of IC2a. At the same time, the non- 
inverting input (pin 3) monitors the 
supply voltage via a voltage divider 
consisting of 47kQ and 10kQ resis- 
tors. 

Normally, with a fully charged bat- 
tery, the voltage on pin 3 is greater 
than that on pin 2 and so pin 1 is high. 
As a result, pin 6 of IC3b is also high 
and so IC3b gates through the pulses 
from IC1 to Q2, as described previ- 
ously. The 220kQ feedback resistor 
between pins 1 & 3 of IC2a provides a 
small amount of hysteresis, so that 
IC2a switches cleanly at the cut-out 
setting. 

The resistors connected to pin 3 set 
the voltage at this pin to about 1/5Vcc 
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(ie, one fifth of the supply voltage). 
This means that if we want Q1 to 
switch off at 11V, we have to set VR1 
so that pin 2 is at 2.2V. When pin 3 
falls below this voltage (ie, as the bat- 
tery voltages falls below 11V), pin 1 of 
IC2a goes low and so IC3b blocks any 
further pulses from IC1 and IC3a. 

As a result, Q2 remains off and so 
Q1 also turns off and disconnects 
power to the load (ie, the fridge). 

At the same time, the low output at 
pin 1 of IC2a pulls pin 3 down to 
1.86V, since the 220kQ feedback re- 
sistor and 10kQ resistor are now effec- 
tively in parallel. The voltage on pin 3 
is now effectively 0.169 x Vcc, which 
means that the battery voltage must 
now go above 13V before the voltage 
at pin 3 equals the 2.2V at pin 2 and 
pin 1 switches high again. 

Without the hysteresis provided by 
the 2.2MQ feedback resistor, pin 1 
would simply cycle rapidly between 
high and low as the battery voltage 
recovered each time the fridge load 
was removed. 

Note that REF1 has a 10u1F capaci- 
tor across it. That’s there to ensure 
that REF1’s output is initially low 
when power is first applied, so that 
pin 1 of IC2a is high. Pin 1 of IC2a will 
then go low again if the supply volt- 
age is below the cut-out value set by 
VR1 but only when REF 1’s output has 
settled to its correct value — ie, after 
the capacitor has charged via the 10kQ 
resistor. 


Indicator circuitry 


As wellas controlling pin 6 of IC3b, 
IC2a also drives the inverting input 
(pin 6) of comparator IC2b. As shown, 
IC2b’s non-inverting input is con- 
nected to VR1’s wiper, which means 
that it is nominally at 2.2V. 

When pin 1 of IC2a is high (ie, Q1 
on), IC2b’s output at pin 7 is low and 
so NAND gate IC3d and any following 
circuitry is disabled. However, when 
pin 1 of IC2a goes low (ie, to turn Q1 
off), pin 7 of IC2b goes high and al- 
lows NAND gate oscillator IC3d to 
operate. 

The feedback components between 
pins 11 & 12 and the associated 10uF 
timing capacitor set the frequency of 
the NAND gate oscillator. To under- 
stand how this works, just remember 
that the output of a NAND gate only 
goes low when both inputs are high. 

Assume initially that Mosfet Q1 is 
on. This means that pin 7 of IC2b and 
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thus pin 13 of IC3d are low and so pin 
11 of IC3d will be held high. 

Pin 12 of IC3d will also be high 
during this time, since the 10uF tim- 
ing capacitor will charge via the 1MQ 
feedback resistor. At the same time, 
PNP transistor Q1 will be off (since its 
base is held high by pin 11) and so 
both LED1 and the piezo siren will 
also be off. 

OK, now let’s see what happens 
when the Mosfet (Q1) switches off. 
When that happens, pin 7 of IC2b goes 
high and pin 11 of IC3d switches low. 
The 10uF timing capacitor now dis- 
charges into this low output via D2 
and a series 4.7kQ resistor until it 
reaches the logic low threshold of pin 
12. When that point is reached, pin 11 
of IC2b switches high again and re- 
charges the 10uF capacitor via the 
1MQ feedback resistor, whereupon pin 
11 switches low again. 

This cycle continues while ever pin 
13 of IC3d is high, with the 10pF 
timing capacitor charging via the IMQ 
resistor and discharging via D2 and 
the 4.7kQ resistor (ie the capacitor 
discharges far more quickly than it 
charges). As a result, pin 11 of IC3d is 
high for about 10s and low for about 
10ms during each complete cycle. 

Each time pin 11 pulses low, Q3 
turns on and briefly flashes LED1. It 
also briefly enables NAND oscillator 
IC3c (by pulling pin 9 high). This os- 
cillator runs at around 1-2kHz (de- 
pending on the setting of VR2) and 
briefly drives the piezo siren. 

As a result the piezo siren briefly 
“chirps” and the LED flashes once 
every 10 seconds to let you know that 
the power to the load (fridge) is “off”. 

Unlike NAND gate oscillator IC3d, 
IC3c runs with an even duty cycle, 
since its .01uF timing capacitor both 
charges and discharges via VR2 and 
its series 10kQ resistor. In practice, 
VR2 is adjusted so that the frequency 
is the optimum for the piezo to pro- 
duce its loudest output. 

Power for IC1, IC2 and IC3 is de- 
rived from the incoming 12V supply 
rail via fuse F1 and a 10Q resistor. 
Further supply decoupling is provided 
by several 10uF and 0.1uF capacitors, 
while zener diode ZD1 protects the 
circuit from voltage transients by 
clamping any spike voltages to 16V. 


Construction 


All the parts for the Battery Guard- 
ian are mounted on a single PC board, 


Parts List 


1 plastic case, 130 x 

1 front panel label, 129 x 67mm - 

ae piezo transducer (Jaycar 
3440 or equivalent.) : 

1 4-way PC mount terminal strip a 

(Altronics P-2103) xe 
1 mini-U heatsink, 19 x 19: x 
= 10mm. 

1 ferrite toroid, 17m OD x 10mm 
ID x 6mm (Jaycar LO-1230 or 
equivalent.) i 

1 10A 3AG fuse i 

2 PC-mount 3AG fuse clips 

1 imlength of 0.25mm 
enamelled copper wire : 

1 200mm length of 0. 8mm tinned oe 
copper wire os, 

1 M3 x 6mm screw 

1 M3 nut 

2 M2.5 x 9mm screws - 

- 2PC stakes | wo 

2 100kQ norizontal mount 
trimpots (code 104) 
(VR1,VR2) ~ 


Semiconductors 

1 7555 CMOS timer (IC1) o 

1 LM393 dual. comparator (IC2) 

~ 14093 quad Schmitt NAND gate 

(IC3) aa 

1 STP6ONE06 60A 60V N 
channel Mosfet (Q1) 

1 BC640 NPN transistor (Q2) 

1 BC327 PNP transistor (Q3) 

1 LM336-2.5 reference (REF1) 

1 15V 1W zener diode (ZD1) 

1 16V 1W zener diode (ZD2) 

2 1N914, 1N4148 switching 
diodes (D1,D2) 

1 5mm high- brightness | red LED» 
(LED1) 


_ Capacitors 
3 10uF 16VW PC electrolytic 
7 0.1,,F MKT polyester — 
1 .01p.F MKT polyester 
1 .0015uF MKT polyester oS 


Resistors (0.25W, 1%) 
2 1MQ— 5 10kQ. 
1 470kQ © 1 4.7kQ 
1 220kQ 1 2.2kQ 
1 100kQ2 3 1kQ 
2 47kQ 1100 





so it’s a snack to build. This board is 
coded 05106021 and measures just 
122 x 60mm. The completed assem- 
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bly then fits neatly inside a standard 
plastic case measuring 130 x 67 x 
44mm (see photo). 

Start by inspecting the PC board for 
shorted tracks or breaks in the copper 
by comparing it with the published 
pattern. While you're at it, check that 
the holes are large enough for the com- 
ponent leads, particularly for the screw 
terminals. 

Note also that the corners of the PC 
board must be shaped as shown on 
the PC layout diagram (Fig.2), so that 
it can be fitted into the box — ie, the 
corners have to be removed to clear 
the integral mounting pillars. You can 
remove the corners by first cutting out 
arectangular piece using a small hack- 
saw and then carefully filing to shape 
using a round file. 

Alternatively, you can use a mini- 
drill fitted with a small grinding disk 
(eg, a Dremel tool, or similar). 

Fig.2 shows how the parts are fitted 
to the PC board. Begin by installing 
the three wire links plus two PC stakes 


to terminate the wiring from the piezo 
transducer. This done, install the re- 
sistors in the positions shown. 

Table 1 shows the resistor colour 
codes but we recommend that you 
also check each value using a digital 
multimeter as some of the colours can 
be difficult to decipher. 

Diodes D1 & D2 can go in next, 
followed by zener diodes ZD1 and 
ZD1. Take care to ensure that these are 
all installed the right way around and 
don’t get ZD1 & ZD2 mixed up (their 
voltages are different). 

Now for the three ICs. These are all 
soldered directly to the PC board, again 
making sure that they are oriented 
correctly. It’s easy to identify pin 1 on 
each IC — it will be adjacent to a notch 
or dot at one end of the body. 

Next, install the capacitors, taking 
care to ensure that the electrolytics 
are oriented as shown. That done, the 
transistors can go in but don’t get Q2 
and Q3 mixed up — Q2 must be a 
BC640, while Q3 is the BC327. 








Fig.2: follow this diagram 
when installing the parts on 
the PC board. Take care to 
ensure that transformer T1 
is correctly oriented -— it is 
secured to the PC board 
using a couple of wire loops. 


The Mosfet transistor (Q1) is mount- 
ed horizontally on a small heatsink 
and is secured using a 10mm M3 screw 
and nut. This means that you have to 
bend Q1’s leads down by 90° before 
installing it on the board. 

This is best done by first slipping 
an M3 screw through the device tab, 
positioning it on the board and then 
gripping one of the leads with a pair 
of needle-nose pliers just before it 
reaches its mounting hole. The device 
is then lifted clear of the board, the 
lead bent at right-angles and the pro- 
cedure then repeated for the remain- 
ing two leads. 

Once all the leads have been bent, 


IEC Code 
104 
103 
152 


EIA Code 
100n 
10n 
ind 


Value 
0.1 pF 
01 pF 
.0015 


4-Band Code (1%) 

brown black green brown 
yellow violet yellow brown 
red red yellow brown 
brown black yellow brown 
yellow violet orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

brown black red brown 
brown black black brown 


5-Band Code (1%) 

brown black black yellow brown 
yellow violet black orange brown 
red red black orange brown 
brown black black orange brown 
yellow violet black red brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
brown black black gold brown 


C) 
Q 
C) 
Q) 
a) 
C) 
a) 
C) 
C) 
C) 
Q 
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The piezo transducer is secured to the lid of the case using two M2.5 x 10mm 
screws. Before mounting it, drill a small hole directly in front of the element, to 


let the sound escape. 


the device can be secured to the PC 
board with its heatsink and the leads 
soldered. Note that it’s not necessary 
to isolate the tab from the heatsink, 
since the heatsink doesn’t touch any 
other parts. However, because Q1’s 


tab is connected to its drain terminal 


(which is connected to the +12V rail), 
this means that the heatsink will be at 
+12V when the circuit is operating. 
The PC board assembly can now be 
completed (except for transformer T1) 
by installing the 4-way screw termi- 
nal block, the fuse clips (make sure 
these go in with the retaining flanges 
towards the outside), pots VR1 & VR2 
and the LED. The latter should be 
mounted so that the top of its plastic 
body is 30mm above the PC board. 
By the way, we’ve provided two 
sets of mounting holes for the right- 
hand fuse clip, so that you can use 
either a 3AG fuse or the shorter M205 


PRIMARY: 
14 TURNS 
OF 0.25mm 


ENAMELLED 
COPPER WIRE 
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type (the position shown on Fig.2 is 
for a 3AG fuse). Unless you have a 
good reason to do otherwise, stick with 
a 3AG fuse as these are more com- 
monly available from service stations 
(note: M205 fuse clips are smaller). 

We’ve also designed the board to 
accept the two commonly available 
trimpot sizes for VR1 and VR2. It’s up 
to you which type you use. 


Winding the transformer 


The primary and secondary of trans- 
former T1 are wound on a ferrite toroid 
as shown in Fig.3. Wind on 14 turns of 
0.25mm enamelled copper wire for 
the primary, in the direction shown. 
Similarly, wind on 19 turns for the 
secondary, in the direction shown. 

Once the coils have been wound, 
scrape away the enamel from the ends 
of the leads and install the unit on the 
PC board. Make sure that you get the 


Fig.3: here are the 
winding details for 
transformer T1. Be 
sure to wind the 
turns on in the 
directions shown. 


SECONDARY 
19 TURNS 
OF 0.25mm 
ENAMELLED 
COPPER WIRE 


TOROID: JAYCAR 


LO-1230 OR 
EQUIVALENT 





The Tiger 
comes to 
Australia 





The BASIC, Tiny and Economy | 
Tigers are sold in Australia by | 
JED, with W98/NT software and | 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I?C, 1-wire, RTC and | 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal e) more oe & pug 
board support. S D's wv te for ¢ 


TIG505 Single Board 


Computer 
The TIG505 is 
an Australian 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 


www cite for data 


$330 PC-PROM Programmer | 








This programmer plugs into a PC printer port and | 
reads, writes and edits any 28 or 32-pin PROM. | 
Comes with plug-pack, cable and software. 


} Also available is a multi-PROM UV eraser with | 


timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
173 Boronia Ri, Boronia, Vietoria, 3155 
Pi 038762 3588, Fax 03 9762 6480 


VY VV. 
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Fig.4: this full-size artwork can be used as a drilling template for the front 


panel. 





NIAZ@L+ GND GND LNO AZI+ 


05106021 © 2002 


Fig5: this is the full-size etching pattern for the PC board. Check your board 
carefully before installing any of the parts. 


windings the right way around, with 
the primary towards IC1 and the sec- 
ondary towards Q1. The toroid is then 
secured using short lengths of tinned 
copper wire which loop over either 
side of the core and solder to the PC 
board (see Fig.2). 


Final assembly 


There’s not much to the final as- 
sembly, apart from drilling a few holes 
in the case and clipping the PC board 
into position. 


The first step is to affix the front 
panel label to the lid. The label can 
then be used as a template for drilling 
the mounting holes for the LED (3mm) 
and the piezo transducer (2.5mm). You 
will also have to drill a small hole in 
front of the piezo transducer to let the 
sound out. 

You also have to drill four holes in 
one end of the case, in line with the 
screw terminal block. This is best done 
by clipping the board into the integral 
slots in the case, marking out the hole 


TABLE TTING THE CUTOUT VOLTAGE 
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positions, then removing the board 
and drilling the four holes to accept 
the power cables. 

Once all the holes have been drilled, 
clip the board back into the case and 
mount the piezo transducer on the lid 
using two M2.5 x 10mm screws. The 
transducer’s leads can then be sol- 
dered to the two PC stakes on the PC 
board. 

Finally, install the fuse and you’re 
ready for the smoke test. 


Testing 


Before applying power, check the 
assembly carefully to make sure that 
all parts are installed correctly. That 
done, apply power from the battery 
and use your multimeter to check for 
+12V on pin 8 of IC1, pin 8 of IC2 and 
pin 14 of IC3. 

Assuming these are correct, check 
the voltage between Q1’s gate and the 
“+12V IN+” terminal (positive lead to 
Q1’s gate). You should get a reading of 
either 15V or OV, depending on VR1’s 
setting. If you get a reading of OV, 
rotate VR1 anticlockwise until the 
reading jumps to 15V. 

If the voltage only reaches a volt or 
two when you rotate VR1, check that 
you have wound T1 correctly. If you 
wind one of the windings in the wrong 
direction, the windings will operate 
in anti-phase. 

Now adjust VR1 clockwise until you 
get a reading of OV. LED1 should now 
flash once every 10 seconds or so and 
the piezo transducer should chirp 
when the LED flashes. Adjust VR2 for 
the best sound from the transducer. 


Setting the cut-out voltage 


Assuming it’s all working correctly, 
VR1 can now be used to set the cut- 
out voltage (ie, the battery voltage at 
which the fridge is disconnected). 

Table 3 shows how to set VR1 for 
various cut-out voltages from 10.5V to 
11.7V. It also indicates the remaining 
battery capacity for each of these volt- 
ages but note that these are typical 
figures only and are not precise. 

Basically, it’s just a matter of select- 
ing the desired cut-out voltage and 
adjusting VR1 to get the correct read- 
ing on the wiper. So, if you want to set 
the cut-out voltage to 11.5V, for exam- 
ple, adjust VR1 for 2.3V on its wiper 
(ie, 2.3V between the wiper and 
ground). 

Generally, a cut-out voltage of about 
11.5V or 11.6V is the way to go, since 
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Scope 1: the top trace shows the low-going output from 
pin 4 of IC3b (it is low for 1.47us), while the middle trace 
shows the collector of Q2 which is pulled to the 12V 
supply when switched on via a low-going signal from 
IC3b. When IC3b goes high, the collector goes below 
ground due to the back EMF produced by the primary of 
T1. The lower trace is the voltage on Q1’s gate which is 
about 26V above ground (14V above the 12V supply rail). 





Scope 3: this shot shows how the gate voltage (bottom 
trace) falls when pin 1 of IC2a switches low (middle 
trace). As shown, the gate voltage on Q1 falls slowly (via 
the associated 470kQ resistor) over a period of about 


Scope 2: this scope shot shows Q1’s gate rise time 
following the first low-going signal from NAND gate IC3b. 


The top trace shows IC3b’s output at pin 4, while the 


lower trace shows Q1’s gate voltage. Notice how the gate 


voltage reaches 20V (8V above 12V) the instant IC3b’s 


output goes low and high again. The full gate voltage is 
reached after about four pulses from IC3b - a period of 
around 4ms. 





Scope 4: this expanded scope shot shows the outputs from 
IC3d (top trace) and NAND oscillator IC3c (bottom trace). 
The output from IC3d is 30ms wide and drives LED1, 

while IC3c drives the piezo transducer. Its frequency here 


100ms. 


this leaves about 20% battery capac- 
ity in reserve for starting the car’s en- 
gine. However, you can set the cut-out 
voltage higher or lower than this to 
suit your own particular requirements. 


Installation 


The Battery Guardian simply con- 
nects in-line between your car’s ciga- 
rette lighter socket and the fridge (or 
load). Your fridge will already be fit- 
ted with a cigarette lighter plug and 
this can be removed and transferred 
across to the Fridge Cutout’s input 
power leads. The fridge itself is then 
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connected to the top two terminals of 
the screw terminal block. 

Be sure to use automotive power 
cable for all supply connections to 
and from the Battery Guardian. 

Do not connect the Battery Guard- 
ian directly to the battery. If you don’t 
wish to use the cigarette light socket, 
the +12V supply should be taken from 
a fused (but unswitched) terminal on 
the fusebox. 

Note that if you wish to use the 
Battery Guardian with a large car 
stereo system, you cannot power all 
the amplifiers via the circuit because 


they are likely to draw more than 10A, 
which would exceed the fuse rating. 
Instead, the Battery Guardian would 
be connected in line with the supply 
to the head-end unit; ie, the CD/tape/ 
tuner unit. That way, if the battery 
drops below the threshold, the head- 
end unit will be cut off and so the 
current drain from the amplifiers in 
the system will drop to a low value. 
Finally, the Battery Guardian could 
also be used to protect the batteries in 
a 12V lighting system, with the over- 
all current limit again set by the 10A 
fuse. sc 
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SERVICEMAN'S LOG 


Stubbornness or tenacity of purpose? 


Regardless of the motive, there is much to be 
said for the habit of “sticking with it”, when 
not all the symptoms match. Taking the easy 
way out can have adverse consequences. 


My first story this month is about a 
Teac EU-68St which employs an 
11AK19 chassis. This is a 68cm silver- 
coloured stereo TV set, manufactured 
in Turkey around January 2000. I was 
surprised to see it come into the work- 
shop, as it looked brand spanking new. 

I could tell from the owner’s face 
that he was extremely upset; it was no 
longer under warranty and it had failed 
so soon. However, when I took down 
the details of his address, an absolute 
water frontage on the beach, I wasn’t 
so surprised. 

The set was dead and it didn’t take 
long to diagnose a shorted horizontal 
output transistor (Q605, BU2508D). 
This was due to an overheating hori- 
zontal output transformer (TR602), no 
doubt hastened to its demise by the 
layer of salt deposited by the onshore 
winds. In fact, most of the metal 
screening cans were already rusty. 

An order was placed for the parts 
and a service manual and they arrived 
some time later. When the parts were 
installed and the set switched on, I 
was faced with a new symptom — no 
vertical deflection. As a result, a new 
vertical output IC (IC701, TDA8351) 
was ordered. 

This duly arrived and was fitted 
only to produce symptom number 
three: no picture, just a raster with 








—~TO MY DISMAN; 
T WAS CRUSHED... 
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retrace lines. 

This time, I knew I would be faced 
with a difficult problem and that I 
would have to consult the service 
manual. Unfortunately, this document 
is somewhat disappointing and mainly 
consists of 29 pages of a detailed “Bill 
of Material List”. The circuit and PC 
board layout diagrams were also diffi- 
cult to follow, being rather poor pho- 
tocopies. 

Because the problems with this set 
had all started with the horizontal 
output transformer, I was looking for 
components that might have been de- 
stroyed by the breakdown. With that 
in mind, I started by checking the 
beam current and ABL (Automatic 
Brightness Limiter) circuit. This is 
easier said than done because the main 
PC board is small and carries un- 
marked surface mount components on 
the copper side and normal-size parts 
on the other. 

As can be imagined, the assembly is 
quite compact, which makes it diffi- 
cult to trace the circuit. Anyway, that 
circuit eventually checked out OK. 

One of the vital symptoms I noticed 
was that there was no OSD (On Screen 
Display). This suggested that the prob- 
lem was likely to be affecting the video 
output rather than the small signal 
circuits from the tuner/IF onwards. In 
an effort to isolate the problem area, I 
connected a monitor to the AV output 

socket and found, with some muck- 
ing about, that I could get a clear 
full-colour picture on it from 
the tuner. 

Next, I connected a 
colour bar generator into 
the video output sockets 
but could not display 
that on either the TV set 





or the monitor, regardless of what I 
did with the remote control. I then 
measured horizontal pulses and the 
sandcastle on pin 41 of the jungle IC 
(IC401, TDA8844/N2) and checked all 
seven of the voltage rails from the 
power supply with the CRO, looking 
for excessive ripple. 

I also checked the five voltage rails 
sourced from the horizontal output 
transformer and these were all OK. 

My next step was to check for the 
blanking pulses from IC501 
(SDA545XOTP) but I couldn’t detect 
them. But when I unsoldered pins 23, 
24 and 25 of IC401, they reappeared. 
This was enough proof for me that the 
jungle IC was crook, so I ordered a 
new one. 

However, when it arrived, I was 
disappointed to find it made abso- 
lutely no difference. It was only then 
that I found that these pulses were 
there only when the OSD was on (al- 
though I couldn’t see this on the 
screen) — pressing the menu button 
would produce the pulses. 

From here on in, things just became 
worse. I was following one blind alley 
after another and pursuing all sorts of 
strange and wonderful theories. There 
are a lot of circuits in this set. And it’s 
not obvious what all of them do. For 
example, I couldn’t work out the func- 
tion of Q425 and Q426; a possible 
spot suppressor — who knows? 

I phoned Teac for technical support 
and they suggested that I replace C604 
(.047uF) on the beam limiting line 
from the horizontal output trans- 
former. I did this but it made no differ- 
ence. 


Back off mate! 


To be honest, I was close to quitting 
and returning the set to the customer. 
This elusive fault was eating into my 
time and the repair was becoming 
uneconomic, even for a fairly new TV 
set. In the meantime, the customer 
was pressuring me to fix the problem 
quickly but it doesn’t work like that 
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with this type of problem. You need 
space and time and the pressure tac- 
tics don’t work. 

Knowing that it’s probably an insig- 
nificant little part that’s causing the 
problem doesn’t help either. And nei- 
ther does the customer’s implication 
that I don’t know what I’m doing — 
even if I don’t! 

And then, suddenly, there was a 
clue. I was running my finger across 
1C401’s pins (the jungle IC) and, some- 
where around pin 22 & D701, the pic- 
ture nearly appeared. Encouraged, I 
renewed my investigation into this 
area, even though I previously could 
not find anything wrong with it. And 
I now noticed that although the DC 
voltage and amplitude waveform 
didn’t change much, the width of the 
vertical pulse changed. 

I traced the circuit back via Q701 
and ended up back at the vertical IC 
(IC701). 

At this point, I also noticed that the 
blank raster wasn’t perfectly linear in 
the vertical deflection and neither 
were the retrace lines, especially at 
the top. So was the new vertical IC 
faulty? 

Well, before I replaced it again, I 
measured the DC voltage and checked 
the waveform on each ofits nine pins. 
When I reached pin 6, I noticed that 
this was at 20V or so, despite being 
fed via a 100Q resistor (R704) from a 
45V rail. This meant that another 20V 
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I WAS SURPRISED TO SEE THIS 








TEAC STEREO TV, 
MANUFACTURED IN TURKEY ise 


was being developed across R704, 
which struck me as a much too high a 
voltage across a 100Q resistor, consid- 
ering the likely current level in this 
part of the circuit. 

I removed R704, a 1% metal film 
type, and measured it. It was nearly 
5kQ. I fitted a new 100Q resistor in its 
place and the rest, as they say, is his- 
tory. 

The picture was fully restored, al- 
though it required adjustments to the 
screen voltage and focus settings. The 
OSD appeared as expected and when 
linvestigated the menu system, I found 
I could switch the ‘AV-OUT’ from ‘TV’ 
and the other ‘AV-IN’ sockets. I think, 
in retrospect, I should have been more 
observant and followed the likely path 
of the sparking horizontal output trans- 
former and the vertical output IC fail- 
ure — but it’s easy to be smart after the 
event. 


Blaupunkt MS-70-109 VIM 


I have had a few Blaupunkt sets in 


Items Covered This Month 


* Teac EU-68ST TV set. 

* Blaupunkt MS-70-109.VTM TV 
* Mitsubishi HS-E11(A) VCR. 

* IBM Thinkpad T20 computer. 
¢ Troubleshooting an Internet 
connection. 
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recently, all about 10 years old. The 
fact that I rarely see them younger 
than that indicates how reliable they 
are. I am pretty sure, too, that they are 
now all made by Grundig. 

The Blaupunkt in this case was an 
MS 70-109 VTM, using an FM 500-70 
(7 669 840) chassis (probably equiva- 
lent to a Grundig 29701-057). Like 
most German sets it is somewhat 
upmarket, with a remote controlled 
motorised swivel base, sub-woofer, 
Toptext and menu system, etc. And, 
of course, it was as dead as a dodo. 

In our hot humid climate, most 
faults start at the set’s high voltage 
end and create further damage from 
there. Its owner had lost track of how 
old it was and as this was the first 
time it had broken down, he just told 
me fix it as soon as possible. 

linitially diagnosed a faulty tripler 
(yes, there are still a few about), a 
faulty horizontal output transformer, 
and a crook horizontal output transis- 
tor (BU508AG, T541). The avalanche 
of faulty parts then continued with 
the horizontal oscillator driver IC 
(IC500, TDA8140), electrolytic cap- 
acitors C541 and C507, the east/ 
west modulator diode (D546), C573 
(0.36yF), plus collateral damage in 
the small signal circuits — eg, IC7010 
and D7012 on the east/west deflec- 
tion correction module. 

All in all, this set was very sick but 
this bloke was determined — he wanted 
it fixed. 

I replaced all the above parts plus 
IC500 and a few extra horizontal out- 
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Serviceman’s Log — continued 


WITH THE HAIRDRYER 
SWITCHED To 30,000 waTlS 
TL NEARLY MELTED THE SET 






put transistors. I used a BU508A for 
the horizontal output transistor and 
the extra ones were due to a few mis- 
haps which I won’t go into here. I also 
found some electrolytic capacitors on 
the deflection correction module that 
were in dire need of replacement and 
there were poor joints everywhere — 
not surprising given the age of the set. 

Anyway, after a lot of kerfuffle, up 
came a first class picture. I soak tested 
the set fora few days and then told the 
customer to come and pick it up. I 
then thought that I had better check 
the Teletext — there was nothing and 
neither was there any menu system. 
And so, after a hasty rearrangement of 
the pick-up schedule, the set landed 
back on the bench. 

From what I can make out from the 
circuit, all the menu and text action 
comes (naturally enough) from the 
Teletext module. However, I noticed 
that after the set had been running for 
a while, I could just see a faint image 
in the background. I also noticed that 
vertical hold was rolling slowly in the 
text and menu modes. 

Without extension leads, it is hard 
to work close to these modules. Nev- 
ertheless, with the hairdryer switched 
to high (I nearly melted the set), I 
found that I could almost recover a 
fully working Teletext (actually Blau- 
punkt Toptext) and menu system. 
Unfortunately, I couldn’t quite pin- 
point the culprits by then applying 
freezer. 

I next measured the voltages ap- 
plied to the text module and replaced 








all the electrolytic capacitors on this 
board but this made no difference. 
However, I did find one thing — while 
checking the voltages, I decided to 
make more space for the probes by 
removing the AV module (socket 
board), which I thought was redundant 
for the time being. , 

Amazingly, removing this module 
restored both the text and the menu 
but the colours weren’t right because 
there was a red caste all over the text 
picture. There isn’t a lot on the AV 
module — mostly analog switching ICs 
and transistors. The RGB lines go to 
SCART socket 1 and are terminated 
with 75Q resistors. And I found that 
hanging an extra 75Q resistor across 
R233 restored everything. 

It would have been easy to stop 
there — one resistor fixes the problem; 
go home. But this would smack of the 
stripped apron approach. There had 
to be areal reason for all this and I was 
curious. 

The original resistor measured per- 
fectly OK, so I removed and cleaned 
the SCART socket itself, as well as the 
plug that fits into the main chassis. 
However, these proved to be OK. The 
only other thing in common with this 
socket was the U DATA line which 
feeds the AV module, the chroma 
module, transistor T364 and socket 
P15. I decided to check this out more 
carefully and my patience was quickly 
rewarded when I found that T364 
(BC548B) was open circuit. Unfortu- 
nately, anew one made no difference, 
much to my dismay. 

Next, I checked the other transis- 
tors (T361, T366 & T363) on the moth- 
erboard and followed the line all the 
way to the control unit module and to 
1C830 (UAA2022). I found that unplug- 
ging BP1 also “fixed” the problem but 
that left a blue caste this time (this 
line is called U screen B). Plug BP1 
connects pin 3 of IC830 with the rest 
of the circuit and replacing IC830 
made no difference. I also checked 
T2817 and IC2860 on the text module 
by substitution but this achieved noth- 
ing. 

By now, I was really quite tetchy 
over all this —- I had come so far and 
fixed so much but this elusive fault 
remained. There wasn’t much left to 
test on the U DATA line — only the 
chroma module and I felt it was highly 
unlikely to be that as the picture and 
colour were perfect. 

Nevertheless, I persevered and re- 
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placed IC5200 (TDA3505), as pin 11 is directly connected 
to U DATA. 

That was it! Apparently, pin 11 is the pole for the 
analog switch that switches between TV and text, and it 
wasn’t toggling properly. It had probably been damaged 
by spikes from the tripler, along with all the other parts. 

All the other temporary fixes were just red herrings. 
This really was a beast of a fault but it was worth “stick- 
ing with it”. 


Mitsubishi VCR 


I had an interesting problem with a Mitsubishi HS- 
E11(A) VCR, employing an Fo deck. The tracking was out 
because a white plastic roller on the exit guide had seized 
on its shaft. 

I found that by freezing the stainless steel shaft, I could 
free it so that it would rotate even if I just blew on it. But 
once it returned to room temperature I had to use a lot of 
strength to rotate it at all. 

Iasked a knowledgeable friend who does a lot of VCRs 
what he did in these circumstances. His answer was to 
wick in some 3-in-1 oil at the top and bottom of the roller. 
So I duly tried that but all I succeeded in doing was make 
a mess with oil everywhere. The guide was still seized. I 
even froze it and then applied the oil but it always seized 
again. 

Finally, I tried heating it with a hairdryer for a long 
time until I couldn’t touch the metal any more. The roller 
was seized hard but back at room temperature, it was 
beginning to feel a little freer. 

I then cleaned it with “metho” to remove all the excess 
oil and lo and behold, it freed up completely. Well, this 
poses more questions than it answers. 

Had the roller seized because the plastic had con- 
tracted with time, or had the lubricant (if it used a 
lubricant) dried up inside? By cooling it, the shaft diam- 
eter shrank enough to free it. So, when it was heated, did 
the shaft expand enough to stretch the plastic? Or was it 
just that the “metho” dissolved any dried out lubricant? 

Sorry, I don’t have the answers but perhaps someone 
else does. Anyway, it fixed the problem. 

PS: a new roller assembly would require a lot more 
effort and money to install and align than the machine is 
worth. 


Computer problems 


I had two interesting computer problems this month, 
the first involving an IBM Thinkpad T20, Type 2647 
(Pentium III-700) belonging to a student. Its operating 
system was Windows XP Pro v2002. 

The problem was that it wouldn’t boot at all, either 
from a floppy, a CD or the 9.3GB hard drive. Neither 
could I get into the BIOS setup. The only thing I could see 
was the opening Thinkpad flash screen with an F1 option 
to go into the BIOS or F2 to select a bootable device. 
Selecting either would cause the computer to go to a 
blank screen and hang. 

My approach to fix it was to remove the power supply, 
the main battery and the memory battery and switch on. 
Obviously, nothing happened! But when I then replaced 
them all and switched on again, everything now worked. 
XP took some time to boot up but running CHKDSK/F on 
the next boot automatically fixed things. 
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Serviceman’s Log — continued 


How it had happened I could only 
guess. No viruses were detected later 
and a few files were found to be cor- 
rupted; eg, dsprov.dll, esscli.dll and 
framedyn.dll. There were also four 
bad clusters but nothing that couldn’t 
fixed. 


Internet access problem 


The second problem actually hap- 
pened to my own machine. It’s pretty 
ancient (to match its impecunious 
owner) but it can just handle Win- 
dows Me. The problem I had was be- 
ing unable to access the Comsec (Com- 
monwealth Securities) website in or- 
der to flog some shares to pay the 
overdraft. 

Unfortunately, each time I attempted 
to go to this website, IE5.5 asked if I 
wanted to go to a secure site before 
timing out and displaying a “Page 
Unavailable” message. But much to 
my frustration, I could browse other 
websites. 

I then tried accessing http:// 
www.comsec.com.au by following 
links from other sites (such as Netbank) 
but got nowhere. Eventually, after try- 
ing lots of other things, I swallowed 
my pride and sought help from both 
Comsec and from my ISP (Internet 
Service Provider), Zip Australia (now 
Pacific Internet). 

At their prompting, I upgraded my 
browser to IE6 (plus updates), deleted 
all my temporary files and history, 
reset my defaults and set the security 
level to medium. But it made no dif- 
ference. 

We then tried a few fancy tricks like 
running a trace test at DOS level: 
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ps 600 DELETED ALL 
MY TEMPORARY 
FILES & HISTORY 


c:/>tracert www.comsec.com.au> 
c:\trace.txt. This produced a route to 
this website over a maximum of 30 
hops which I then emailed to Comsec 
and Pacific Internet. I tried entering 
http://203.202.9.126 (Comsec’s IP 
number) directly into my web browser 
but that didn’t work either. 

I was then advised to try http:// 
www.commsec.com.au/Public/Con- 
tent/CMD-ServiceDifficulties.asp. 
This failed the “Secure Connection” 
test and indicated either an SSL (Se- 
cure Socket Layer) or proxy setting 
fault. 

I messed about with various proxy 
settings but it made no difference. 
Comsec were very helpful and came 
up with a 5-page screed on how to set 
up your browser for secure commer- 
cial sites. I tried everything on the list 


* 650 page site 


* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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but nothing worked. 

Finally, David Luger, Network De- 
velopment Manager of Pacific Internet, 
was the one to crack it. He noticed 
that I had an incorrect DNS (Domain 
Name Server) entry (a DNS server links 
domain names to IP addresses). 

When you do a “ping” ora “tracert” 
for a domain name, the system shows 
the IP address it is trying to access. 
And mine was selecting the wrong 
one. In fact, he noticed that mine was 
always looking up an obsolete address. 

Anyway, David Luger suggested that 
this might be due to some “Internet 
acceleration software” that I may have 
previously installed, with the system 
now storing an old lookup address. 
This was beginning to ring some bells 
with me. 

To track down the problem, he told 
me to try this at the DOS prompt from 
the root directory: dir/s hosts.*. This 
came up with three “hosts” files: 
hosts.tpx, hosts.sam and hosts. 

The first two are sample Seagate 
and Microsoft files but the last one — 
c:\windows\hosts — was created by 
Modem Wizard (the Internet accelera- 
tion software I had installed). A 
“hosts” file, by the way, is nothing 
more than a simple text file that stores 
domain names and their correspond- 
ing IP addresses. It allows the system 
to bypass a DNS server for any do- 
main names that are listed, thereby 
providing faster lookup (in effect, the 
hosts file acts as a local DNS). 

Unfortunately, this list was now out 
of date — at least as far as the Comsec 
website was concerned. So, on David’s 
advice, I simply renamed this file and 
tried Comsec again. 

This time there was no problem 
and I had full access to the secure site. 
So, thank you, David. Nice one. sc 
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Wireless security systems are an attractive alternative 
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home or who live in a dwelling where passing wires 
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to +270° Celsius (-4° to 518° farenheight). 
Cat. QM-7220 









. 





Brushed Aluminium 3 


__ Recor ett et yan Bate Laptop Attache Case i 
e ike 10} man & av Er mnnenidnini 
$ This stylish attaché case has been designed with 











notebook computers in mind, but could be used 


sugquo uod 11v334ua 


° x 
A a lot of power. he §5.95ea as a smart carry case. It features sewn in 
Cat. SB-1705 or pockets to accommodate floppy disks and CD- 
“Lee: R's, a Velcro strap in the base will hold your 


BONDI JUNCTION laptop firmly in place whist in transit. Two sizes 


NOW OPEN are available. 
sacra Size: 415(W)x 270{D)x 60(H)mm “= §59.95 = 
112 SPRING STREET Cat. HB-6369 ro eee 


Size: A35(Wix 315(D)x 90(H}mm 
BONDI JUNCTION Cat. HB-63 


*Also ava ae in an ABS style = $69.9 = 
Ph: 02 9369 3899 case for $59.95. Cat. HB-6362 St nn OO 
goat % Solderin 






Station 


ESE 





Our new JAPAN 

soldering station is a precision, Japanese manufactured instrument 
with excellent temperature stability and anti-static characteristics. guacitiey 
The unit's lightweight soldering pencil has a grounded tip and is fitted Wi 
with a comfortable silicon rubber grip. The controller is has a digital 
temperature display and includes a calibration control. This is a high 
quality soldering station and is one of the best we have seen. 

230 - 240VAC-supply voltage, 24VAC output voltage, 65 watt 
Capacity heater, and 200 - 480°C temperature range. 

Spare tips TS-1441 0.5mm 


TS-1442 0.2mm / $16.50 ea $269 95 - NS 


Soldering Station Cat. TS-1440 


OVERNIGHT DELIVERY AVAILAB 
888 €¢2¢0 GOSt 


~-=" 


NEW PRODUCTS frre nrnce'tavcrucstevcursese 








ECUATOR 
Engine Start Car Alarm 


This Equator alarm features a unique remote engine start function that 
allows you to start your vehicle at the press of a button on the remote 
control. This allows the vehicle's engine to warm up before driving off, plus 
if you leave your air conditioner or heater on, your car will be more 
comfortable to get into. Refer to 2002 catalogue page 155 for more details. 
Cat. LA-8995 

Spare Learning Remotes Cat. LA-8986 $34.95 








20W Blacklight 
Fluorescent Fixture 


SETTLING 
Blacklights are great for creating unique 
lighting effects. Our version features a 
reflective strip behind the blacklight tube 
to improve light dispersion, black steel 
enclosure includes a mains switch and 
set of pre-punched mounting holes for 
speedy installation. Supplied with a 1.5m long mains lead with 
plug and a 24" 20W blacklight tube. 

Measures 625(L) x 100(D) x 50(H)mm. 

Cat. SL-3158 


= 


ase 


Also available in a 


40 Watt Version 


1,230(L) x 134(D) x 50(H)mm. 
Cat. SL-3159 





Purple U.V. 5mm LED 


Now in stock, this LED emits UV light with 
200mcd of output powered from 4v @ 20mA. 


Cat. ZD-1976 

Cigarette TDK VHS Tape 3hr 
Plug Lead We now stock quality TDK 180. 
PRECEDE ASTER TEE RE minute tapes for your 


general recording 
needs. 
Cat. AR-1457 


at 







This lead has a fused cigarette lighter 
plug at each end, length 1mt. 


Cat. PP-1999 3. , 



















1,000,000 Candle Power 
Rechargeable Spotlight 


This quality handheld 
spotlight can be seen 
over one and a half 
kilometres away 
thanks to an incredible 
one million-candle 
power of light. Power is 
supplied by a 

removable 6V —& 
SLA rechargable 

battery and will — 
continuously for up to 25 
minutes before recharging. 
Perfect for automotive, boating, camping, fishing and more! 
Supplied with mains plugpack and in-car charger. 

Lens diameter 120mm. 
Cat. ST-3315 


Spare SLA Batte 
cr $B-2494 Bs 










Thermo Module 
Min/Max Alarm LCD 


Ideal for use measuring the air 
intake temperature in your car or 
use it to measure any other air or 
liquid temperature. 

Cat. XC-0224 


WAS 3 bsas0- 


SAVE 
(35.45, 
Key Ring Laser Pointer 


Fully approved laser pointer with 
<ImW output and powered by 
3x LR44 button cells. 

Supplied with batteries and 
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key-chain clip. 
Cat. ST-3102 SAVE 
WAS $12.95 \ $3 __ 


OVERNIGHT DELIVERY AVAILABLE 


7OA & 100A Circuit Breaker 
for Cars 12V/24V 


Rugged and reliable devices suitable for car sound 
installations. Each device will trip within a few milliseconds 
under short circuit conditions and feature protective rubber 
caps, test button and gold plated 5mm diameter terminals. 
They offer lower voltage drop than a fuse and are easy to 
reset compared with changing a fuse. 


70 AMP 
Cat. SF-2265 


100 AMP 
Cat. SF-2266 








Motorola 2N3906 
Transistor Packs 


Packet of 50 transistors. 
Limited quantities available. 
#1092 case PnP *VCB=40V 
*lc=200MA *hFE=100(typ) 
Cat. Z1-2171 


wae, @ 


eae 























Party Speakers Supercardoid Microphone in Case 


Social gatherings and parties need music, but using your home HI-FI speakers, you This low impedance unidirectional microphone offers 
















risk your speakers getting damaged when the night is over. Jaycar's rugged party excellent reproduction of voice and 
speakers are a better choice as they can withstand the knocks and the volume. pad Sueey = “e in ane 
12" Model 100WRMS 15" Model 120WRMS mock (npedance SOemn te 
eat cS2812 ee ied Sensitivity -75dB 308 Frea Resp 60-12k SAVE pd 
Be Sens! = - 12K, - 
WAS $159ea WAS $209ea Cat. AM-4094 (si. = $44.95 
WAS $59.95 "ees 
SAVE SAVE 
mi5 ($20, 
40 Channel UHF BNEW | 
Communicator 


This high quality pocket transceiver works on 
the UHF band and gives an open field range of 
up.to 5km and an inner city range of up to 1km 
ma K with just 0.5 watt output, even greater range 
PEAKER STANDS reat when using its repeater function. These units 
fs are ideal for those who want to communicate 
easily with others without the costly expense of 
mobile phone calls. A hands free vox 
kit and battery charging ene ta 


! 
, 


ABLE 
Vi 
a 
a 
ee 
3 


o These speaker stands are made of tough, steel construction, 
featuring three strong hollow tubular supports. The base 





incorporates four spikes to reduce resonances transferring from 
the speaker to the floor. The overall effect of using a quality stand ae i es ee = $79. 95 - fan 
is to produce a cleaner, livelier sound from your existing speakers. a 
Available in Black or Silver. 
Speaker Stands Speaker Stand 
400mm-Pair — 900mm-Pair VOX Headset _ 7 
at. -2846 Blac at ac! : 
: Allows hands free use 5 
_.Cat. CW-2847 Silver Cat. CW- 2849 Silver Gratin aa chancel 
=~ re communicator. 
<n 999__= =$139.- Cat. DC-1012 


Hi-Fi Lead Specials 


Optical Audio ~ RCA Video Lead - 1. SS 


Home Cinema Installers! ‘A video cable and 
Toslink digital audio ane 
moulded together. 
ie Gold plated connectors. 
AlN Cable HI-Q R/W/Y Ooo he Gann pn 
6 x 6 x 6mm Blue ( ary WAS $19.95 ($5 eae - 
| mieenasreeenanemessaesieniaaiiaial 





= gia: 95_: = 


Ssugqauo aod 13107930 aa 


This high quality ; 
Conte ie Gane et 2-—_ Optical Audio and S-VHS Video Lead-1.8m Mains Charge! Charger bnew | 


premier range of -VHS for video and Will charge batteries* 


CONCORD AV “ lee Toslink for digital inside the 40 channel 
leads, a mistake \ “=== audio. Gold plated communicator. 

from our supplier means we are connectors. Use, Cat. DC-1014 
overstocked, now you can reap the benefits. Cat. WQ-7265 4A'y- ABA Hinkel metal 


NORMALLY $4.50 per mt WAS $21.95 















7 hydride batteries required. 
Cat. WB-1550 rite = Use SB-2444 $3.59ea 
_- NOW $2.50 per mt 3 x RCA Plug - 3 x RCA pies 1.6m = : 
_ BUY 100mt High quality 100% > $14.95 = 
see for only $200 . shielded OFC copper rae _— 
7 es => = “* cables with moulded gold bn Ss 


NIGHT DELIVERY AVAIL 


plated RCA plugs at each end 
for audio/video applications. 





Cat. WQ-7234 SAVE 

& pIGITECH WAS $29.95 (C5 eth 

uw Autorange Scart Plug - 6 x ae 

= Digital RCA Plug 1.5m Remote. 
High quality 100% shielded 


This 3 in 1 remote is 
pre-programmed for use 
with thousands of 


Multimeter 


mmmmmunnnemenMaRCIERI RENE OFC copper cables with 
©] Features; Large 3.75 digit 


moulded gold plated 











display with bargraph, SCART & RCA plugs for SAVE different TV's, VCR's and 
3,260 count, capacitance, audio/video applications. “NOW -~ Cable TV Models. The 
frequency, diode and Cat. WO-7242 \ ss. @ 29.95.> remote features large easy 
transistor test, data hold, WAS $37.95 to read and use, rubber 
Rony Pere ara 3.5mm Stereo Plug - 2 x RCA Plug 1.5m __ buttons. 
more. High quality 100% Requires 2 AAA batteries. 
Cat. OM-1530 shielded OFC copper Cat. AR-1710 
WAS $85 cables with moulded gold WAS $29.95 

=a plated 3.5mm plug & RCA : 

eye, plugs for connecting a . 
SAVE = $75 Walkman to your HI-FI. = §24.95 sts ( — 









Cat. WO-7206 
WAS $14.95 


\si0_, = a oo 











AR-1700 MINI REMOTE CONTROL P/PROG 34.95 29.95 5.00 | KD-6082 PC CONTROLLED LCD THERMOSTAT KIT 69.95 64.95 5.00 


AR-1802 WIRELESS A/V SENDER 10mW 199.00 189.00 10.00 | KJ-7028 SOUND SYNTHLAB W VOICE RECORDER 59.95 49.95 10.00 
AR-1805 REMOTE CONTROL EXTENDER 89.95 79.95 10.00 | KJ-7040 EXPERIMENTAL BELL KIT 19.95 16.95 3.00 
AR-1806 A/V SENDER WITH REMOTE EXT 239.00 219.00 20.00 | KJ-7042 EXPERIMENTAL MOTOR KIT 19.95 16.95 3.00 
AR-1807 SPARE RECIEVER FOR AR-1806 129.00 114.95 15.00 | KJ-7044 EXPERIMENTAL GENERATOR KIT 1995 16.95 3.00 

MAN AA-2006 CD STEREO HEADPHONES 20.95 14.95 6.00 | KJ-7048 AM/FMRADIO KIT 2995 2495 5.00 

well 44-2024 NOISE CANCELLATION HEADPHONES 79.95 59.95 20.00 | KJ-8720 RUNNINGL.E.D. DISPLAY KIT 179.00 169.00 10.00 

ea AA-2025 CELLPHONE HANDSFREE EAR + MIC 18.00 9.95 8.05 | 117-3121 RABBIT EARS SQUARE BASE 11.95 8.95 3.00 
AA-2048 KOSS/FORD HEADPHONES 2 FOR 1 DEAL 39.95 LA-5080 DOOR STRIKE RELEASE 24VOLT 49.95 39.95 1000 P| 

at AX-3517_ 6.5" SPEAKER GRILLE W/ SMALL HOLES 7.95 LA-5153 REMOTE FOR LA5152 ALARM 14.95 9.95 5.00 re 

mill BA-1402 LOUDSPEAKER RECIPES BOOK 1 49.95 39.95 10.00 | LA5310 SIREN/STROBE 12VDC RED 19.95 12.95 7.00 yee 

mmm BM-2476 306 CIRCUITS 34.95 29.95 5.00 | LA5350 DIGITAL ACCESS 3 OUTPUT KEYPAD 129.50 109.50 20.00 

= 4 BM-2493 22 PROJECTS USING LM-3909 6.50 4.95 1.55 | LA5354 REMOTE ALARM KEYSWITCH 39.95 34.95 5.00 rr] 

‘ay BB-7010 30SIMPLEIC TERM BLOCK PROJECTS 19.95 15.95 4.00 | MP-3013 800MA REGULATED CIG DC-DC CONV 2250 19.95 255 
BB-7054 INTRO TO LEGO MINDSTORMS 39.95 34.95 5.00 | MS-4025 PHONE & MAINS SURGE PROTECTOR 24,95: 19.95. 5.00. i) 

os CW-2107 6.5" CARBON FIBRE WOOFER SHIELDED 78.95 68.95 10.00 | NA-1027 WATER DISPLACER 8.95 695 20 
CS-2292 6.5" LOW COST CAR SPLITS 79.95 69.95 10.00 | PS-0653 WALL PLATE 1 BNC SOCKET 6.70 4.00 2.70 

a CS-2586 JC25 CABINETS - BLACK PAIR 219.00 199.00 20.00 | PA-0903 D9 FEMALE TO D15 HD MALE 6.70 5.00 1.70 © | 

fh CX-2690. FLARED PORT 62MM ID 112MM LONG 4.95 3.95 1.00 | PA-0923 USBAFEMTOB MALE GENDERCHNGR 11.25 6.95 4.30 

guy ©2782 8" DUSTCAP REPAIR KIT 6.95 4.95 2.00 | PL-0943 20MT ETHERNET CABLE 27.95 17.95 10.00 a 
CF-2783 10" DUSTCAP REPAIR KIT 9.95 7.95 2.00 | PL-0945 INTERNAL SCSI 3WAY FLAT CABLE 7.80 650. 2/30 Gg 

= CF-2784 12" DUSTCAP REPAIR KIT 12.95 9.95 3.00 | PP-1026 WALL PLATE 3 PIN MALE CANNON 6.70 5.00 i170 Fl 

ce CW-2845 LARGE SPEAKER STANDS 109.95 89.95 20.00 | PP-1028 WALL PLATE 3PINMALE CANNON DBL 10.95 8.45 2.50 Fs] 

wd HP-0102 SCREW ASSORTMENT KIT 12.95 9.95 3.00 | PM-1446 RJ 45 BOOTS BLACK PK50 13.50 9.50 4.00 

MI 4p-0204 NUT 2.5MM STEEL PK 20 3.10 2.10 1.00 | PP-2004 ILLUMINATED CIGARETTE LIGHTER PLUG 2.95 2.40 0.55 “ 

(Q HP-0710 47MM w'PROOF GROMMET PK 2 5.25 4.25 1.00 | PS-4112 POWER LEAD 3P 240VAC@10A 2M BARG 2.00 1.50 0.50 os 
HP-0712 6-10MM W'PROOF GROMMET PK 2 5.25 4.25 1.00 | QM-1050 DIG/ANALOGUE DATA HOLD 3.5 DIG DMM87.95 72.95 15.00 

fm |1P-0804 PUSH ON RUBBER FEET 20X10.5 PK 4 2.00 1.40 0.60 | QM-1300 30 RAMGE DMM LARGE LCD DISP 55.00 45.00 1000 © 
HP-0808 PUSH ON RUBBER FEET 30X13 PK 4 2.20 1.50 0.70 | QM-1301 30 RANGE DMM BIG LCD DIGITECH 69.95 54.95 1500 @ 

x HP-0810 PUSH ON RUBBER FEET 30X13 PK100 23.50 20.00 3.50 | QM-1321 DMMTEMP/CAP/FREQ/D.HOLD/B.LIGHT 85.00 65.00 20.00 eo 

be HP-0812 PUSH ON RUBBER FEET 20.2X8 PK4 2.35 1.60 0.75 | QM-1532 DMM AUTORANGE W/O TEMP 79.95 59.95 20.00 

mmm HP-0814 PUSH ON RUBBER FEET 20.2X8 PK100 21.25 18.00 3.25 | QM-1540 DMM AUTORANGE DBLE INS REL 89.95 69.95 20.00 r=) 

fe] _1M-3005 30 AMP CAR BATTERY CLIP RED 1.00 0.20 0.20 | OM-1585 DIGITAL LUXMETER 99.00 69.00 30.00 N 

i HM-3006 30 AMP CAR BATTERY CLIP BLK 2.75 2.00 0.75 | QM-1620 ULTRASONIC TAPE MEASURE 69.95 49.95 20.00 n 
HM-3218 4 WAY LAUNCHER SOCKET CRIMP 0.25 0.20 0.05 | OT-2210 LOGIC PROBE 20MHZ 37.05 = 32:95 5.00 

wt HM-3220 8 WAY LAUNCHER SOCKET CRIMP 0.35 0.25 0.10 | QP-2250 MULTIDMMTESTPROBEWLIGHT,HOT 9.95 $6.95 3.00 

= 148-6324 TACKLE BOX WITH LIGHT + TORCH 17.95 12.95 5.00 | QC-3200 4CHPAN/TILT CONTROLLER FOR OQC3210/15 249.00 199.00 50.00 4 

© 118-6358 DELUXE ALUM LAPTOT ATTACHE CASE 169.00 149.00 20.00 | QC-3462 CCD B+W BOARD CAM WITH AUDIO 115.00 79.00 3600 © 
HB-6377 LAPTOP ATTACHE CASE MED BLUE 39.95 34.95 5.00 | OT-7198 ADVANCED PROGRAMMABLE THERMOSTAT 79.95 59.95 20.00 @ 
HB-6378 LAPTOP ATTACHE CASE LGE BLUE 49.95 39.95 10.00 | QM-7248 MINI SCALE 100GRAMS (0.1G 0-50G) 99.00 149.00 50.00 
HK-7722 ALPS SLIDER POT KNOB 0.35 0.25 0.10 | QM-7270 JUMBO DESK CALCULATOR 1795.13.95 400 
KK-2050 MULTITURN CERMET TRIMPOT CABKIT 119.00 99.00 20.00 | RT-4035 2K OHM VERT.MIN. T-POT 10MM 0.40 0.20 020 


KK-2055 1.C. SOCKET LOW PROF & MACH CAB KIT 79.00 59.00 20.00 





Not all items available in all stores. Before driving across town, please phone to check that these products are 
available in your store. If not in stock in your closest store they probably won't be able to order it in for you. 

















AE! Alarm Kit MELCOM 8 Sector MELCOM 8 Sector 
en Alarm Budget Kit Alarm Deluxe Kit 











EN 








| 
mi 
Wi 
mi 
andl an 
4 : Kit Includes: f= 
mf «= (Mitincludes: Kit Includes: 1 x 8 sector MELCOM keypad alarm 
AEI 6 sector panel with keypad 1x 8 sector MELCOM keypad alarm 3 x Micron pulse count PIRs f= 
mm 3.x Pulse analogue PIR’s 2 x Micron pulse count PIRs 1 x Mains power supply 
1 x Mains power supply 1 x Mains power supply 1 x 1.3Ah backup battery 
4 1 x 1.3Ah back up battery 1 x 1.3Ah backup battery 1 x Strobe warning light oy 
1 x Strobe warning light 2 x Reed / magnet switches 1x Siren cover 
| 1 x Siren cover/ tamper switch 1 x Siren horn 1 x Siren horn 
1x Siren horn 60 Metres of 6 core alarm cable 1 x Internal siren 6 
 § 1 x Internal siren 2 x Alarm stickers 3 x Reed / magnet switches 
3 x Reed/magnet switches 100 Metres of 6 core alarm cable wa 
100 metres 4 core alarm cable 2 x Alarm stickers 
50 2 x Alarm stickers raat Os $399 s “~ 
as OW ave 
Was $489 Now $439 Save $50 Was $329 Now $299 Save $30 re) 
Cat. LA-5445 Cat. LA-5447 
& Cat. LA-6365 P 
Ce a 
= 
RT-4042 50K OHM VERT.MIN. T-POT 10MM 0.40 0.20 0.20 | Sy-4055 110VDV SPST RELAY 3A @ 250VAC 3.95 2.00 1.95 Fs | 
wall 37-4043 100K OHM VERTMIN, TPOT 10MM 0.40 0.20 0.20 | TS-1294 HOT BLOW TIP+CATALYST FOR TS1290 1796 12.00 5.95 
Wy 87-4048 2M OHM VERT.MIN. T-POT 10MM 0.40 0.20 0.20 | TS-1675 DURATECH MICRO GAS TORCH 39.95 32.95 7.00 UP 
RG-5183 8.0UF 100V 8000NF GREENCAP 6.95 3.95 3.00 | TH-1790 FLOOR MAT GROUDING CORD - GRN 11.25 7.00 4.25 
© kc-5347 8200PF CERAMIC 50V CAP PK 2 0.28 0.18 0.10 | TH-1897 ELECTRICIANS LONG NOSE PLIERS 16.95) T1195" B00 7 
SF-1930 20A MAXI BLADE FUSE YELLOW 1.95 1.45 0.50 | TH-1964 SCREWDRIVER CARRY RACK 7.95 5.95 2.00 
SF-1934 40A MAXI BLADE FUSE ORANGE 1.95 1.45 0.50 | TD-2047 COMPUTOR TOOL KIT 29.95 23.95 600 @ 
- SF-1938 60A MAXI BLADE FUSE GREY 1.95 1.45 0.50 | TD-2056 12PCS ELECTRICAL TOOL KIT IN CASE 54.95 39.95 15.00 
z= $Z-2048 GOLD BLADE FUSE HOLDER SCREW TERM 8.95 5.95 3.00 | WA-1084 3RCA PLUG TO 3RCA PIGGYBACK PLUG 7.50 5.00 250  ] 
$Z-2050 5AG PANEL MTG FUSE HOLDER 5.65 4.65 1.00 | WS-6004 HEADER JUMPER LEADS PK10 COLOUR 6.95 5.00 1.95 oe 
© sp-2408 2/34 3.6V 1900mAH LITHIUM CELL 1450 12.50 2.00 | WO-728610MT DC PLUG EXT LEAD 2.1 X 5.5mm 13.95 10.00 3.95 
wma 98-2428 3.6V 70mMAH Ni- MH COMPUTER BATT 12.95 9.95 3.00 | Wv-7424 N64 CONTROLLER EXTENSION LEAD 1.8MT 16.75 6.75 10.00 
$B-2443 AA Ni- MH 1500mAH BATTERY S/TAGS 4.55 3.00 1.55 | xC-0111 CLOCK 8"24 HOUR 19.95 10.00 995 @ 
br SB-2474 3.6V 280mAH NICAD PACK STACK 14.50 9.95 4.55 | XC-0125 LCD PROJECT COUNTDOWN TIMER 24.95 9.95 15.00 N 
ee SB-2475 4.8V 250mAH NICAD PACK 16.75 12.95 3.80 | xC-0228 SUPER GLOW TRAVEL ALARM CLOCK 23.95 17.95 6.00 
$B-2546 HEARING AID BATTERY PK 6 11.83 9.85 1.98 | xC-4640 14" MONITOR SHELF 29.95 24.95 5.00 IQ 
Py S-2804 44MM RACK MOUNTED LAMP W/DIMMER 55.95 45.95 10.00 | XC-4642 15'-17" MONITOR SHELF 34.95 29.95 5.00 
SL-2824 YELLOW CHASING ROPELIGHT 59.95 39.95 20.00 | xC-4712 80 MIN CD-R 25PK SILVER PYROD 23.95 19.95 4.00 
| SL-2900 SANTA MOTIF OUTDOOR LIGHT 141x184 449.00 399.00 50.00 | xc-4753 SONY 3.5" HD IBM FLOPPY DISKS 10.49 8.49 2.00 Oo 
re) SL-2948 MILLENIUM LIGHT CHASER SET 129.00 99.00 30.00 | xC-4790 3.5" FLOPPY DRIVE HEAD CLEANER 4.95 3.00 195 @& 
SL-2987 ROTATING POLICE LIGHT BLUE 240V 49.95 34.95 15.00 | xc-4836 USB TO DB25M R$232 CONVERTER 84.95 74.95 10.00 
ST-3014 FLOUROTUBE ROUND 4PIN SUIT MAGLAMP. 13.95 9.95 4.00 | xC-5052 CELERON CPU COOLER 3 WIRE 18.95 13.95 5.00 ay 
$1-3030 RECHARGABLE SPOTLIGHT 6V4AH+ADAPT 45.95 35.95 10.00| xL-5090 NOTEBOOKSECURITY LOCKCABLED91.7M 39.95 29.95 10.00 
ST-3039 SUPERBRIGHT RED LED SAFETY LIGHT 28.00 22.00 6.00} YT6000 TALKING CALLER ID 39.95 19.95 20.00 
S13045 MINI SAFETY LIGHT KEYRING 6.80 3.95 2.85 | 2D-1780 WHITE 6000MCD 5MM LED 7.80 4.95 2.85 
SY-4026 24V SPST SLIM RELAY 3A @ 250VAC 3.50 2.50 1.00 | ZM-9014 SOLAR CELL 6VOLT 500mA 89.95 74.95 15.00 





Not all items available in all stores. Before driving across town, please phone to check that these products are 
available in your store. If not in stock in your closest store they probably won't be able to order it in for you. 





Soldering Gun W/ Pilot Light new) 
Soldering Gun W/ Pilot Light Lead Free Solder _ a 
Soldering guns are ideal for field technicians working on Vv Sra Paan a marae CaNN a5 . FEy 
chassis’, for example, or where a soldering task BS SG Peet es SelGek dees ee 
and is comprised of tin and antimony. 


i h i : : : : 
requires more heat than a 60W iron can The melting range is 236°- 243° Celcius _ ~ 


provide. The tip can reach full temperature in : ee _ Mtn 
seconds - great for fast jobs - with a maximum of 12 ae yee ina 20 gram pack. ==> §2.50 < 


seconds on and a minimum of 48 seconds off. Trigger 
controlled, the gun is made from lightweight, impact 
resistant plastic and also features a light. 

240V mains powered. 

Cat. TS-1425 ie : 
Spare tip available TS-1426 $4.95 = $29. 


ayes” 


Vacuum Bench Vice A lightweight, portable soldering iron for small 











jobs in the car or boat. Clear fuel tank tells you when to fill 
up and with an overall length of 170mm its small enough 
with 75mm Jaw EBA eh enolic 
This is a robust, hardwearing bench vice that features a Use Jaycar Gas Cat NA-1020 $5.96. aes “$29.95 = 
powerful suction base for portability. The jaws have Cat. TS-1110 “ag 
: en ~ 
temovable soft rubber jaw covers with ‘V’ grooves for 
holding cylindrical and irregular shapes. A multi- 
positional ball swivel allows the jaws’ working position . « 
to be varied through a full 360° axis. Cat. TH-1766 Keyring Screwdriver Set bnew | 
‘ Need a screwdriver but don't have a tool box handy, 
= ae now you will always be prepared, with this e 
= $57.95 = screwdriver keyring set, consisting of a 5mm slotted f j 


Ln _™ and a #2 Phillips head. 
Cat. TD-2012 


Sd 

.* 

> $2.95 - 

= s - 

= - 
= 

“hn~wa~™ 


BIG SAVINGS ON SLA BATTERIES 














pemnonee 


RY AVAILABLE 


Hot Glue Gun 40 Watt 240V 


A handy tool to have around the house, easy to use trigger 
wi control, works on most surfaces for low stress fixing. 
Cat. TH-1992 





Buy this month and receive = s 19.95 = 6V4AH SLABattery _ 
2 free 6 packs of glue (TH-1995) yey Cat. SB-2496 
worth $5.90 - NOW wa 


WAS $22.50 , SAVE .* 
\ss_ =_ $14.50 
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ABS Case with 
Foam Insert 


This lightweight case is near identical to the 
one (above) but instead features foam blocks ¥ 
that you remove to form the shape of your 
equipment for a snug fit. Perfect for video 
equipment, test equipment or even wine 
bottles & glasses. 


WAS $39.95 ,; SAVE _ 
ti \si0_ =_ $29.95 | 
mt on 


12V 18AH SLA Battery 
Cat. SB-2490 
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= made from extruded aluminium WAS $24.95 SAVE NOW ° 
& strong and durable ABS : ( $6 7% $1 8.95 
w panels, that wont show its age = ao = at = ] 
like aluminium ones do. The inside 
mm features a removable tool pallet and of V a2an SLA Battery 
adjustable dividers for up to 6 compartments. y WAS $39.50 SAVE - NOW =) 
z Size: 450(W)x 330(D)x 150(H)mm. se * c $10, ~_ $29.50 
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Cat. HB-6364 " $69 95 a 8 Way Colour DIL 
Size: 458(W) x 336(0) x 1520H Imma a : E # Switches ' 
‘ ; ETNA RIMINI nin 
Quality English manufactured DIL Oh: 
switches all have different coloured ab ey 
actuators and flux wash stickers. ERG 8450 
Cat. SM-1025 Pititili AA 











OVERNIGHT DELIVERY AVAILABLE 
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Combined lead gives you a neat connection between your 





Sim Card Reader 


Here is an easy way storing, managing, sharing 


SAOSIN 













and printing the data stored on your mobile 
phones SIM card. You can edit / back up your 
phone book and print out SMS text 
messages. Connects to your computer via the 
9 pin serial port, accepts full size 
SIM card and a small SIM 
card adapter is included. 
Cat. XC-5100 





Keyboard, Mouse, Monitor Lead 
for PS/2 Switchbox 


computer and a PS/2 switchbox. Imt 
long, colour coded connectors and 
ferrite suppression on the 
monitor lead. 

Cat. WC-7570 


Video Intercom System 


This device allows you to talk ; 
to and see oe 
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cards by laminating them in 
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plastic. This unit will accept . 
the door cards or photos up to 100 x 80Min CD-RW Eis} 
before you 150mm (6'x4") and 0.3mm thick. Tae ORE RIE 
open it, and Operates on 240Volts. oa i 
awit Cat. XL-2502 Satine 
cathe . WAS $59.95 SAVE ; LON ATER, 
mores youve Laminating Sleeves Available $10 


remotely "buzz" people 
in. Remote Door 
Solenoid available 
Cat. LA-5078 $49.95, 
Cat. QC-3412 

WAS $299.50 


Digital Kitchen Scales 2KG 


|deal for the kitchen or mailroom. These scales will 
measure from 1 gram to 2 kilos. Includes tare function 
and also reads in ounces. 4AA batteries included. 
Resolution. 1gram/0.1ounce. 
Cat. QM-7245 

WAS $59.95 


Cat. XL-2504 


SAVE 


XL 
$20 Cat 2505 


This PIR uses analogue technology to counter false alarms due to things such as power 
fluctuations, stray UV or RF signals, The use of surface mount technology also makes 
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this unit smaller than most other PIR’s. 
Cat. LA-5020 
SAVE 


WAS $39.95 
' \ $10 / 


Tele Mate Shoulder Rest 


Allows you to use 
both hands while 
you are on the 





telephone, simple Pack of 25 3.5" 
idea that HD IBM 
works well. a formatted 
Cat, YT-6025 X disks in five 

fun colours, 

also useful for 
WAS $11.95 ioe! coding your 

imt es. 
ppiieonae cides Cat. XC-4742 
SAVE WAS $13.95 
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Compact Laminator 


—. Protect precious photos and business 


Business Cards: 97x57mm 


Photos: 156x112mm 


3.5" Coloured Floppy 
Disks 










5 Port 10/100 N-Way Switch 


This high performance, 5 port, 10/100 N-Way 
switch manages data packets on the 
network to improve the overall 
transmission speed and network 
efficiency. Comprehensive front panel 
indicators show connection status 
and activity. 9 VAC power pack a 

included. Also available in 8 port. oo 
Buffer Memory: 128KB 
Transmission Speed: 
10/100Mbps 

Cat. YN-8082 

WAS $179.95 


8 PORT 10/100 


N-WAY SWITCH 
Buffer Memory: 256KB 


Transmission Speed: 
10/100Mbps 

Cat. YN-8084 

WAS $219.95 
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Laser 80 Min - 700Mb 
Gold CDR - Tub of 50 


Up to 36X speed. 
New low price 
Cat. XC-4718 


WAS $23.95 










SAVE 


A $6); 
Laser 80 Min - 7OOMb 
Gold CDR - pkt of 20 


Up to 36X speed. 
New low price 
Cat. XC-4710 


“9 WAS 
$19.95 
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OVERNIGHT DELIVERY AVAILABLE 


Jaycar 


ELECTRONICS 


My First Clock —_ 


This clock is designed to stimulate a childs curiosity 
and their desire to learn and explore. 

By combining the parts you create a fully operational 
clock, installing the colour coded gears into the 
transparent casing, children can then see the 
workings of the clock. 

For ages 6 and above. 3 

Cat. XC-0113 bss 


Kit Headphone Amplifier 
Ref: SC May 2002 
Use this effective little kit as a general purpose 


headphone amplifier for any line level signal (eg from 


CD/DVD). +/-15V DC required. 
Kit includes PCB plus all electronic components. 
Cat. KC-5335 


$1905: 
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ELECTRONICS 


ADELAIDE 

©191-195 Wright Street ¢ Ph: (08) 8231 7355 

GOLD COAST - Mermaid Beach 

©2474 Gold Coast Hwy. @Ph: (07) 5526 6722 
BRISBANE - Woolloongabba 

65 Ipswich Rd @Ph:(07) 3393 0777 

ASPLEY 

©1322 Gympie Rd. ¢Ph: (07) 3863 0099 
TOWNSVILLE 

177 Ingham Road, West End. ¢Ph: (07) 4772 5022 
CANBERRA 

©7121 Wollongong Street. Fyshwick Ph: (02) 6239 1801 
MELBOURNE 

Shop 2,45 ABeckett St ¢Ph: (03) 9663 2030 
COBURG 

©266 Sydney Rd Ph: (03) 9384 1811 

FRANKSTON - NOW OPEN 

eShop 5/6, 424-426 Nepean Hwy. ®Ph: (03) 9781 4100 


EMAIL ORDERS: techstore@jaycar.com.au WEBSITE: www.jaycar.com.au 


Post $10 to $24.99: $4.40 
Post $25 to $49.99: $5.50 
Post $50 to $99.99: $7.70 
Post Over $100: $8.80 
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Don’t forget to 
ask for our 
brand new full 
colour 356 page 
catalogue. 


OUT NOW! 


HEAD OFFICE 
100 Silverwater Rd. Silverwater. 
Silverwater NSW 1811 
Shale (02) 9741 8555 
ax: 





Road Freight Anywhere In 
Australia (up to 20kg): $15.50 


Express Post Max 500g: $7.70 
Express Post Max 3kg: $11.00 





Timer 





Cat. KD-6017 


Ref: SC May 2002 


Prevent flat batteries by disconnecting auxiliary 
appliances (such as car fridges) when a 
the battery voltage drops to a 
preset voltage. Rated at 10A. 
Audible and visual warning during 











cutout. 


Cat. KC-5334 


Ref SC Mar 2002 


Cat. KC-5328 





(02) 9741 8500 


RINGWOOD 

© 141A Maroondah Hwy @Ph: (03) 9870 9053 
SPRINGVALE 

©887-889 Springvale Rd Mulgrave. @Ph: (03) 9547 1022 
HOBART 

© 140 Campbell St. Hobart ¢Ph: (03) 6231 5877 
SYDNEY CITY 

© 129 York St #Ph: (02) 9267 1614 

BOND! JUNCTION 

©112 Spring St Ph: (02) 9369 3899 

BANKSTOWN 

©363 Hume Hwy Cnr Meredith Ph: (02) 9709 2822 

ST. LEONARDS - GORE HILL 

188 Pacific Hwy Cnr. Bellevue Ave Ph: (02) 9439 4799 
PARRAMATTA 

#355 Church St. @Ph: (02) 9683 3377 

PENRITH 

©7199 High St ¢Ph: (02) 4721 8337 





Multi Mode 


A single-sided PCB using a 
micro-controller to replace < 
traditional cmos ICs. 

Has seven timing modes. 
These are the time delays possible: 
1 - 255 seconds in steps of 1 second 
10 - 2550 seconds (42min 30sec) in 10sec steps 
1- 255 minutes in 1 minute steps 

10 - 2550 minutes (42hr 30min) in 10 minute steps 
Timing accuracy +/- 0.01% 


Kit 12V Battery Guardian 


Kit includes silk screened case, PCB 
plus all electronic components. 


Use this simple USB port powered light 
when looking inside a computer or with a 
laptop on the road. Countless applications. 
Kit supplied with high brightness white LED, 
cable and all electronic components. 


MAIL ORDERS 
Reply Paid 72. Jaycar Mail Orders. PO Box 6424 
Silverwater NSW 1811 

Free Call For Orders: 1800 022 888 

Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 
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Orders must be received before Midday E.S.T. 
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Free Post To: 


SILVERWATER 

© 100 Silverwater Rd @Ph:(02)9741 8557 
CAMPBELLTOWN 

eShop 2/49 Queen St. ¢Ph: (02) 4620 7155 
WOLLONGONG 

©354 Keira Street ¢Ph: 4226 7089 

NEWCASTLE 

990 Hunter St. (Opp. Selma Street) ¢Ph: (02) 4965 3799 
ERINA 

Unit 1/217 The Entrance Rd. Ph: (02) 4365 3433 
PERTH 

326 Newcastle St Northbridge © Ph: (08) 9328 8252 


NEW ZEALAND - Newmarket - Auckland 
231 Khyber Pass Rd. @Ph: (09) 377 6421 
NEW ZEALAND - Glenfield 

© 135 Wairau Road. ¢Ph: (09) 444 4628 
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Credit Cards 
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888 220 0081 S¥3qGuNO 4O4 114 

















In March, we told you 
how we rescued an old 
turntable and fitted it with 
a self-powered RIAA 
preamplifier so it could be 
used with modern hifi 
amplifiers. Here’s the 
promised second part of 
the story: a matching 
headphone amplifier so 
you can enjoy the fantastic 
black plastic in perfect 
peace and privacy! 





A Simple Headphone Amp 
For Your RIAA Turntable 


or anything else!) 


sented for those who have a modern sound system. 

More often than not these days, modern systems 
don’t include a “phono” input, which precludes the use of 
a turntable to listen to records (as distinct from CDs!). 

The preamp not only provides the necessary gain for a 
magnetic cartridge, it also “tailors” the signal to the RIAA 
standard, allowing you to plug into any “aux” or line-level 
input. 

The idea of our preamplifier was to make it fully self- 
contained, with its own 240V to +15V DC supply built on 
the PC board. To be honest, this didn’t work out quite as 
well as we had hoped due to noise being induced into the 
preamp from the mains supply. But we were one step 
ahead on this one (just in case!), making the two sections 
of the PC board separable. 

The 240V to 
power the whole 
shebang is, of 
course, already 
available from the 
turntable supply. 
The +15V, 10VA 
DC supply was in 
fact a bit of over- 
kill, being capable 
of much more than 
demanded by the 
preamp. But then, 


T: briefly recap, the RIAA preamplifier was pre- 
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Performance of Prototype 
ONO TONG 6.505. iss eicsss scents 90mW (max) into 8Q headphones 


Frequency response................... 0.5dB down at 30Hz and 20kHz (see Fig.2) : 
Input sensitivity... .......0.000000.. 0.83V RMS for full power 


Harmonic distortion. ...........: ..... $€@ Fig.3 & Fig.4 
Signal-to-noise ratio. ................ -95dB unweighted (20Hz to 20kHz) 
with respect to 500mV input signal 


Separation between channels... -50dB between 20Hz and 10kHz 





By Ross Tester 


we always had this little project in the back of our minds. 

About the only change we’d make from the project 
published in March would be the use of larger U-shaped 
heatsinks to cope with increased current (there’s tonnes of 
room on the PC board for them) and the use of PC-board 
mounting screw-in terminal blocks on at least the power 
supply board (where there is plenty of room) and possibly 
the RIAA board — where space might be a tad tight. 

Of course, there’s nothing to stop you using this project 
as a general-purpose headphone amplifier, as long as it is 
fed with “line level” signals — such as the output of a CD/ 
DVD player, tuner, etc. 


The amplifier circuit 


This design is a tried-and-true circuit we have used 
before. It’s rather similar (or at least one channel of it is!) 
to the one John 
Clarke used in the 
- mono headphone 
_ monitor amplifier 
in the 8-channel 
| Mixer (described in 
_ November and Dec- 
_ ember 1996). We’ve 
| made just a few 
_ changes which we 
_ will go into shortly. 
All components 
~~ except a stereo 
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S¢ HEADPHONE AMPLIFIER 


Fig.1: each channel of the headphone amplifier uses an op amp driving a 
complementary pair of transistors which are within the overall negative 


feedback loop. 


(dual ganged) volume control pot mount on a single PC 
board measuring 65 x 65mm. 

The biggest change from the earlier circuit was to dupli- 
cate it for stereo. Rather than use two TLO71 op amps (one 
for each channel) we used a TLO72, which is effectively two 
TLO71s in the one 8-pin DIL package. The other changes 
involve the components in the input and feedback circuits 
— these have been adjusted to make them optimum for the 
RIAA preamp output. That’s not to say it won’t work with 
other audio sources — it should be pretty-well “universal.” 

A DC blocking capacitor has also been included in 
series with both inputs. This is not to prevent any DC 
present in the preamplifier output from reaching the op 
amp inputs; rather it is to prevent any DC offset voltage at 
the op amp inputs (albeit tiny) from being impressed back 
on the potentiometer. 

DC on pots is a no-no: most “noisy pots” that you come 
across are not the result of mechanical wear and tear but 


AUDIO PRECISION 2-CHAN(dBr) & LEVEL(dBr) vs FREQ(Hz) 28 FEB 02 13:43:28 
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the result of DC flowing in them and to the 
contact point of the wiper. 


How it works 


Signal from the RIAA preamp (or other 
“line level” audio source) is applied to the 
ganged pots, VR1a and VR1b. 

The pot simply forms a voltage divider across 
the preamp output, presenting the op amp 
input with a level of signal dependent on 
the pot setting. At minimum setting, very 
little (if any) signal gets through; at maxi- 
a mum most gets through. Presto: a level or 
volume control. 

As both stereo channels are identical 
we'll just look at one (the left) channel. 
After passing through a 56kQ resistor 
(which basically sets the input impedance), 
-15V___ the signal is applied to the inverting input of 
one of the TLO72s twin op amps. 

Normally, the feedback loop for the op 
amp would go from the output back to the 
input — but in this circuit, transistors Q1 and 
Q2 are included in the loop. This helps mini- 
mise harmonic distortion. 

The transistors themselves boost the output current 
capability of the op amp. To minimise crossover distor- 
tion, the transistors are slightly forward-biased by D1 and 
D2 between their bases. 

The 33Q emitter resistors on each transistor maintain 
the bias stability. They, along with the 68Q resistor be- 
tween their junction and the headphones, limit the output 
current to less than 150mA under catastrophic failure 
conditions, protecting the headphones from damage. 

The feedback loop previously mentioned consists of a 
5pF capacitor in parallel with a 330kQ resistor. This limits 
the response to about 50kHz and sets the overall gain of 
the amplifier (op amp plus output pair) to about six 
(330kQ/56kQ). 


+15V 


Construction 


Start by checking your PC board for any defects, then 
mount and solder components in the usual way: lowest 
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THD+N(%) vs measured LEVEL(V) 
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Fig.2: the frequency response of both channels with an 
input signal of 250mV RMS. The minor differences 
between channels is probably due to transistor tolerances. 
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Fig.3: total harmonic distortion (THD) versus frequency 
with both channels driven with an input signal of 250mV 
RMS. 
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prototype but ordinary silicon signal diodes are cheaper! 


profile (resistors) first, the link (using an offcut from a 
resistor), then the four small capacitors, the electrolytic 
(watch the polarity) and finally the semiconductors: di- 
odes, transistors and the IC. Again, watch both the place- 
ment and the polarity of the semiconductors. 

The headphone socket mounts on the board — provision 
is made for sockets with pins either side. The power 
supply is connected via an on-board screw terminal block 
while signal is connected via four PC stakes. 


Checking it out 


Check your component placement, polarity and solder- 
ing before proceeding. If you’re happy with it after a 
thorough examination, connect the +15V, OV and -15V 
from the RIAA preamp supply to this board. Note that the 
order of the terminals are not the same on both boards: 
you have been warned! 

With no headphones nor any inputs connected, turn 
the power on. Absolutely nothing should happen (at least 
as far as visual observation is concerned!), 
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Fig.4: total harmonic distortion (THD) versus output level; 
measured at the junction of 33Q emitter resistors when 
driving 8Q headphones. 


www.siliconchip.com.au 





POT WIRING (@) rsozorto FMA SVOHSIGASH SIHS MOOLII2 Oo 
ONE HALF 
OF DUAL-GANG 
POT SHOWN) 
LOOKING AT 
REAR OF POT —-REARTH 
RIN 
L EARTH 
LIN 
OV |, 
-15V | vi 
(RIAA AMP +15V| * 
PREAMP) — INPUT 




















Compare the same-size photo and the component overlay (Fig.5) when assembling the PC board. We used 1A diodes in our 


Check that you have +15V and —15V on the board and 
(respectively) on pin 8 and pin 4 of IC1 and (again respec- 
tively) on the collectors of Q1 and Q2. All of these volt- 
ages, by the way, are measured with respect to OV. 

Check that you have OV (or within a couple of millivolts 
of OV) on pins 2, 3, 5 and 6 of the IC. You should also have 
OV (or very close to it) on pins 1 and 7 (the outputs). Now 
check the voltages across the diodes and between base 
and emitter of the four transistors. In every case it should be 
around 0.6V, give or take. Obviously, in half the cases the 
polarity should be reversed compared to the other half. 


= 


Parts List - Headphone Amp 
TRO int stereo headphone socket 
~ 1 PC mount 3-way terminal block 
- 4PC stakes 
- 4 mounting screws (as required) 
Suitable lengths red, black and white hookup wire 


Semiconductors 

1 TLO72 dual op amp (IC1) 

2 BC338 NPN transistors (Q1, Q3) 

2 BC328 PNP transistors (Q2, Q4) 

4 1N914 or similar silicon signal diodes (D1-D4) 


| Capacitors 
1 10un.F 35VW PC electrolytic 
2 0.27.F MKT polyester (code 274 or 270n) 
2 5pF ceramic (code 5 or 5p) 


Resistors (0.25W, te 
ae ee 
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Finally, check the voltage be- 
tween the outputs and OV — again, 
it should be pretty close to zero. 

Ifall this passes muster, it’s time 
to plug in a pair of headphones. 
This done, apply the “blurt” test: 
touch your finger on the input 
pins (not the earth pins!). You 
should hear a healthy “blurt” out 
of each of the headphones in turn. 

If you do, you can reasonably 
assume the system is working 
(what you're doing is simply con- 
necting a big source of hum and 
noise — you!) If you don’t get any 
sound, check that (a) the head- 
phones are turned on or up, if 
they have any controls; (b) they 
are plugged into the socket; and 
(c) you still have power to the 
board. 

There’s not much that can be 
wrong given the tests you have al- 
ready undertaken but if you have 
sound in one channel only, it’s nice to 
know there is a “reference” right along- 
side with which to compare voltages. 


The pot 


Wire the 50kQ dual-ganged potent- 
iometer as shown. It’s important that 


Protect Your Valuable Issues 
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Fig.6: actual size artwork for the PC board. 


the inputs to the amplifier go to the 
wipers of the pots and that both the 
earths (preamp and amplifier) con- 
nect together at the bottom end. 

If when using your amplifier later 
you find that a lot of hum is generated 
when you touch the volume control, 
it might pay you to solder a wire from 
the pot body (you’ll probably need to 








scrape off some of the passivation 
to bare metal) to the earth braids. 

The pot should be a “logarith- 
mic” type to match the sensitivity 
characteristics of the human ear. 
But if all you-have (or can get) is a 
linear pot, you could use it — it 
won't do any harm but there won’t 
be much control: you’ll find that 
minimum to maximum is 
squeezed into a tiny section of the 
pot’s travel. 

If you are fitting the amplifier 
board underneath your turntable 
as with the power supply and 
preamp, you're going to have to 
mount the board so the headphone 
socket emerges from an appropri- 
ately-drilled hole in the plinth. 

And the volume control will also 
need a mounting hole drilled - 
make sure that neither the board 
nor the pot foul any under-deck me- 
chanical operations. 

Just remember to keep the input 
side of the PC board as far away as 
possible from the mains transformer 
and the motor. 

Being a line level input, it’s not as 
critical as the RIAA preamp input — 
but it’s better to play safe. sc 
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green vinyl covering 
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THATS #.GhT = buy a 
1- or 2-year subscription 
to SILICON CHIP maga- 
zine and we'll mail you 
a free copy of “Compu- 
ter Omnibus”. Includes 
articles on trouble- 
shooting your PC, in- 
stalling and setting up 
computer networks, 
hard disk drive up- 
grades, clean installing 
Windows 98, CPU up- 
grades, a basic intro- 
duction to Linux plus 
much more. 
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. . » dimming with the power of a PIC 






Last month we covered the features and design details of this 
completely new high power automatic dimmer. It is controlled 

by a PIC16F84 microcontroller. This month, we conclude with the 
construction and setting up details and the parts list. 
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The Automatic Light Dimmer is con- 
structed on three PC boards: a Display 
board coded 10104021 and measur- 
ing 89 x 102mm; a Controller board 
coded 10104022 and measuring 84 x 
96mm; and a filter PC board coded 
10104023 and measuring 52 x 59mm. 
These are housed in a diecast box 
measuring 171 x 121 x 55mm. 

You can begin by checking each PC 
board for any possible problems be- 
fore they are assembled. In particular, 
check the pattern against the published 
artwork for any shorts or breaks in the 
tracks. Also check the hole sizes 
drilled to ensure they are suitable for 
each component. Note that switches 
S2-S4 and S6-S8 need slotted holes to 
suit their terminals. The component 
overlays for all three boards are shown 
in Fig.4. 

Start assembly of the Display PC 
board by installing the links and di- 
odes. Place the four DIP20 IC sockets 
in the LED1-40 positions on the PC 
board. The 10-LED bargraphs need to 
be inserted with the correct polarity. 
One of the corners of the LED bar- 
graph package has a small chamfer 
down one edge. This is the cathode 
(K) side of bargraph and should be 
installed in the sockets as indicated 
on the overlay diagram in Fig.4. 

Now install the 8-way right angle 
pin headers for connectors CONA, B, 
C and D. Switch S5 can be installed 
with the “flat” side oriented as shown. 
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LEDS 21-40 
(MOUNT ON 
DIP20 SOCKETS) 












L2b: 11-TURNS Imm DIA. 
ENAMELLED COPPER 


PHILIPS 
4330 0303 4220 
FERRITE TOROID 


L2a: 11 TURNS 1mm DIA. 
ENAMELLED COPPER 


LEDS 1-20 
(MOUNT ON 
DIP20 SOCKETS) 






NEOSID 17-730-22 
POWDERED IRON TOROID 





Fig.4: install the parts on the three PC boards as shown here but don’t initially 
mount any of the switches except for S5 (all the other switches are installed on 
the case lid first - see photo). Note that the two LED bargraph displays on the 


Display board mount in opposite directions. 


Do not install the remaining switches. 
LED41 is mounted so that the top of 
its convex lens is 10mm above the top 
of the LED bargraphs. 

Work can now begin on the Con- 
troller PC board by installing the links 
and IC2, IC3 and IC4. IC1 uses a socket. 
Take care with orienting the ICs and 
socket and note that IC3 is oriented 
differently to IC2 and IC1. 

When installing the resistors, use 
the resistor code table as a check when 
selecting each value. You can also use 
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a multimeter to check each value. The 
eight 4.7kQ resistors near IC3 are 
mounted vertically, ie, end-on. 

Diodes D13 and D14 can be installed 
as well as Q1-Q5, taking care with 
their orientation. Install the 20MHz 
crystal and the capacitors, taking care 
to orient the electrolytic capacitors 
with the correct polarity, as shown. 
Note that the 1pF bipolar electrolytic 
can be installed either way. 

Install the PC stakes near D13 and 
D14. Triac1 and REG1 are mounted 
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This view shows the fully assembled Display board. It’s best to attach the four 


8-way cables before soldering it to the matching switch hardware mounted on 


the lid of the case. 


under the PC board as shown in Fig.5. 
The leads are bent at right angles and 
soldered to the PC board so that the 
device tabs are 6mm below the bot- 
tom of the PC board. Bend the leads 
over on the top of the PC board to 
secure them in position before solder- 
ing. 

Inductor L1 is wound on a Neosid 


Value 


100kQ 
10kKQ 
4.7kKQ. 
2.2kQ 
6802 
4702 
3602 
2200 
479 


C) 
Q 
Q) 
C) 
Q) 
Q 
Q 
Q 
Qj 
Q 
J 


OnNH-NANAN + — 
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4.7MQ (VR37) 


17-730-22 or Jaycar LO-1244 pow- 
dered-iron core using 1mm enamelled 
copper wire. Wind on 16 turns evenly 
spaced around the toroid and termi- 
nate the leads in the PC boards holes. 
You will need to scrape away the 
enamel insulation at each end of the 
wires and tin them with solder. After 
soldering the leads to the underside of 





Table 2: Capacitor Codes 










(j Value JECCode ElACode 

() O1pF  § 100n 104 
047nF = 47n 473 
22pF 22p 22 





the PC board, the inductor is secured 
with two cable ties, each wrapping 
around the toroid and through holes 
in the PC board. 

Install the four 8-way vertical pin 
headers as shown. 


Making the filter board 


The filter PC board is assembled 
with the 0.1uF 250VAC capacitor sol- 
dered in place next to the 4.7MQ re- 
sistor as shown. Inductor L2 has two 
windings on the one Philips 4330 0303 
4220 toroid, using 1mm diameter 
enamelled copper wire. 

Wind on 11 turns evenly spaced on 
one side of the toroid. The second 
winding needs to be wound as a mir- 
ror image of the first, so be careful 
with the winding direction. In other 
words, if the turns on the first wind- 
ing go clockwise around the core, the 
turns on the second winding MUST 
go anticlockwise. Make sure you get 
this RIGHT! 

Wind on 11 turns as before. Termi- 
nate the windings after scraping and 
tinning the wire ends. We secured the 
toroid using two 100mm long cable 
ties around it and the bottom of the PC 
board. This holds the toroid in posi- 
tion but also allows some movement, 
preventing it from shattering if the 
assembled Automatic Light Dimmer 
is dropped. Note that this ferrite toroid 
is rather brittle compared to the more 


Table 1: Resistor Colour Codes 


4-Band Code (1%) 

yellow violet green yellow 
brown black yellow brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

blue grey brown brown 
yellow violet brown brown 
orange blue brown brown 
red red brown brown 
yellow violet black brown 





5-Band Code (1%) 


brown black black orange brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 


‘blue grey black black brown 


yellow violet black black brown 
orange blue black black brown 
red red black black brown 
yellow violet black gold brown 
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Take care when installing the switches on the lid - they must all be oriented 


correctly (see text) and some of the switch styles differ (see photo). The two red 
Perspex windows should be a force fit and can be further secured using a few 


drops of superglue. 


robust powdered iron toroid used for 
L1. 


Making the header cables 


There are four cables to be made up 
using polarised 8-way pin header 
plugs and 8-way rainbow cable. The 
“A” and “B” cables are 90mm long, 
the “C” cable is 180mm long and the 
“D” cable is 135mm long. 

The header cables are made up by 


first crimping the stripped wire ends 
into the pins. You may also wish to 
apply a small amount of solder to 
each crimp connection to ensure a 
good contact. The pins then clip into 
the header plug. 

Note, however, that the wiring con- 
nections to the polarised header plugs 
are quite critical. For this reason, be 
sure to follow the wiring details set 
out in the next paragraph exactly. 


yonent online superstore 





www.wiltronics.com.au 


* 650 page site 


+ Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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Here’s how to wire the four cables: 
on each of the “A” and “B” cables, 
connect pin 1 on one header plug to 
pin 8 on the header plug at the other 
end, pin 2 to pin 7 and so on. Con- 
versely, for the “C” and “D” cables, 
connect pin 1 of one header plug to 
pin 1 of the header plug at the other 
end, pin 2 to pin 2 and so on. 

Mark the ends of each cable with a 
felt-tipped pen as it is completed, so 
that you don’t get them mixed up later 
on. That way, when the header sock- 
ets are plugged into the pin headers 
on the Controller PC board, all the 
connections will be correct, since the 
headers will only fit one way. 

Once the cables have been com- 
pleted, plug them into the Display PC 
board, so that it is ready for mounting 
onto the lid of the case. Take care not 
to transpose cables “B” and “D” — 
remember that Fig.4 shows the Dis- 
play board from the component side. 


Drilling the case 


The lid of the case will require drill- 
ing for the switches, LED bargraph 
displays and the 10mm LED. Use the 
front panel artwork as a guide to the 
hole locations and use the display PC 
board to measure the exact positions. 
The rectangular holes for the switches 
and LED bargraphs can be made by 
drilling out a series of holes within 
the cutout area and then filing to shape. 

Of course, if you buy a kit, all the 
drilling will have been done for you. 
We fitted clear red Perspex windows 
into the LED bargraph cutouts. 

When the drilling and filing of the 
lid is complete, attach the front panel 
label and cut out the holes with a 
sharp hobby knife. Insert the switches 
into the holes allocated, making note 
of these important points: (1) Switches 
S1 and S4 need to be oriented so that 


UM66 SERIES T0-92 
SOUND GENERATOR. 
THESE LOW COST IC’S ARE 
USED IN MANY TOYS, 
DOORBELLS AND NOVELTY 
APPLICATIONS 

1-9 $1.10 

10-24 $0.99 

25+ $0.88 
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BOARD SUPPORTED 
ON 6mm SPACERS - 


BEND LEADS OVER 
ON TOP OF BOARD 


(FRONT SPACER NOT 
SHOWN, FOR CLARITY) 
REGULATOR AND TRIAC MOUNTING 


Fig.5: both REG1 (7805) and the BTA41 insulated tab Triac are bolted 
to the bottom of the case as shown here. Note that the device tabs must 
be 6mm below the bottom of the PC board. 





the switch contacts are closed when 
set to the Flash and Rate B positions; 
(2) Switch S2 is oriented so that its 
contacts are closed when set to the 
Manual dimming position; and (3) 
Switches S3, S6, S7 & S8 can be mount- 
ed either way but it is best to orient 
them all with the same switch legend 
positions. We elected to place these 
four switches with the double bar to- 
ward the top. 

The display PC board is mounted 


by soldering it directly onto the switch 
terminals. 

Now that the lid is finished, the 
case itself requires a fair amount of 
drilling. Mounting holes are required 
for the controller and filter PC boards, 
the regulator, Triac, earthing lug and 
the transformer. As well, one end of 
the case requires holes for the power 
switch SQ, fuse F1, cord-grip grommet 
and the surface mount General Pur- 
pose Outlet (GPO) mains socket. Two 


This is the view inside the prototype with most of 
the wiring completed. The headers from the 
Display PC board plug into matching header pins 


on the Controller PC board. 
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SOLDER LUGS 
: ‘ 


‘ 
M3 x 10mm SCREW, 


NUTS AND STAR 
WASHERS 


Fig.6: this diagram shows the 
mounting details for the two 
earth lugs. The second nut 
locks the first nut, so that there 
is no possibility of the earth lug 
later working its way loose. 


holes are required to mount the socket 
and three holes are for the grommets 
that allow the wires to pass through 
the panel into the GPO terminals. 
Transformer T1 is mounted on the 
side of the case at an angle so that it 
does not foul the display PC board 
when the lid is placed on the box. One 
of the mounting feet needs to be bent 
up so that it fits against the integral 
pillar in the case. Use countersunk 
screws to mount the transformer so 
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BEND LUG 
UP TO FIT 


MOUNTING DETAILS: 


A: M3 x 15mm SCREW 
AND M3 NUT WITH 
6mm NYLON SPACER 


B: M3 x 15mm NYLON 
SCREW AND M3 
NYLON NUT WITH 
46mm NYLON SPACER 


C: M3 x 8mm SCREW & 
M3 METAL NUT 


D: M3 x 25mm METAL 
SCREW & M3 METAL 
NUT WITH 15mm 
NYLON SPACER 





E: M3 x 25mm NYLON 
SCREW & M3 NYLON 
NUT WITH 15mm 
NYLON SPACER 


F: M3 x 10mm CSK HD 
SCREW & M3 NUT 


that they are flush with the outside of 
the box. 


Installing the hardware 


We are now in the final assembly 
stage where everything is wired to- 
gether, as shown in Fig.7. 

Install the mains cord first. Strip 
back about 200mm of the outer sheath 
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M3 x 12mm SCREW, M3 NUT 
AND M3 STAR LOCKWASHER 


























































of the mains cord so that there is suffi- 
cient lead length for all the mains 
wiring. Cut off 50mm and 100mm 
lengths of the brown Active wire from 
the mains cord and solder the 50mm 
length to provide the connection be- 
tween the filter board and the control- 
ler PC board. The 100mm length pro- 
vides the connection from the fuse- 





ds and note that inductor L2 (top) is secured with two cable ties that loop 


nuts and spacers where specified. 





= 


Fig.7: the mains wiring details. Use cable ties to bind the lea 
under the PC board (see photo). Be sure to use nylon screws, 


holder to the controller board (shown 
as “X” on Fig.7). 

Apply a smear of heatsink com- 
pound to the underside of the Triac 
tab and regulator tab before bolting 
them down. Note that the specified 
Triac has an isolated tab which means 
that the metal flange on the device is 
not connected to any of the pins. You 
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This view shows how the mains socket, on/off switch and safety fuseholder are 
mounted on one end of the case. Make sure that the mains cord is poopenty 
secured using a cordgrip grommet. 


can check this by measuring the re- 
sistance between the tab and the pins 
with a multimeter. 

If the resistance shows a short cir- 
cuit then the Triac is not an isolated 
tab type and should not be used. An 
open circuit measurement will show 
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if the Triac is the correct isolated tab 
device. 

Mount the controller PC board on 
6mm Nylon spacers using 15mm long 
screws. Note that the screw near 
Triac1 must be a Nylon screw (see 
Fig.7). Secure the regulator and Triac 


to the case with 8mm long screws and 
nuts. 

Fit the mains cord into the hole in 
the case with a cordgrip grommet. 
Make sure that this cord cannot be 
pulled out from the case once secured 
in place. The green-yellow earth wires 
are attached to the case using crimp 
eyelets and a screw, two star washers 
and two nuts — see Fig.6. 

Fit switch S9, fuseholder F1, the 
GPO socket and its grommets and wire 
switch S9 and fuseholder F1 as shown. 
Be sure to sheath the fuseholder ter- 
minals, with 10mm diameter heat- 
shrink tubing and the switch termi- 
nals with 5mm heatshrink tubing. 

Mount the transformer now. Note 
that the switch terminals will need to 
be bent over slightly to allow clear- 
ance for the transformer. 

Connect the wiring to the filter PC 
board and to the GPO before mount- 
ing the filter PC board on 25mm screws 
and 15mm Nylon spacers. Note that a 
Nylon screw and nut is used for the 
corner mounting position on the fil- 
ter PC board. Do not use a metal screw 
in this position otherwise there is a 
risk of flashover. This applies to any 
position where we have specified Ny- 
lon screws — see Fig.7. 

Connect the transformer secondar- 
ies to the Controller PC board as 
shown. The mains wiring needs to be 
tied so that if one wire should come 
adrift it will still be secured in place 
with another wire connection. Use 
cable ties to strap the wires in place 
on the switch, the back of fuseholder 
F1 and the wires on the filter PC board. 

Finally, attach four rubber feet to 
the base of the case. 


Presspahn insulation 


As shown in the accompanying 
photo, a folded piece of Presspahn or 
Elephantide insulation is used to cover 
the high-voltage section of the circuitry 
(apart from the mains switch). This 
serves to isolate the low-voltage cable 
wiring from those components oper- 
ating at mains potential when the lid 
is attached and is important for long- 
term reliability. Fig.8 shows the cut- 
out and folding details for the insula- 
tion material. 


Testing 

Check your wiring very carefully, 
making sure all the wires are con- 
nected to the correct positions. Also 
check that the mains Earth lead is 
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Chit RMS 
126 V 
belfarelinis) 


pas/neg 


/ 
if 


TMs oomspeA Chi \ 2.00 V) 





i 15.8800ms 
Scope 4: this shows the lamp voltage when the Triac is 
fired at the peak of the mains waveform. The resulting 
RMS voltage is about half the 250V or 126V as 
~ measured by the oscilloscope. 


53mm 


1 Ch2 ~width 
82.02\5 






FOLD DOWN 90° 


‘ 15 Feb 2002 
i 20.0400ms 12:48:34 


FOLD DOWN 90° 





Scope 5: this is the gate drive pulse as seen at pins 2 
and 3 of IC1. This pulse drives the optocoupled Triac 
driver IC4 via a 2200 resistor. The gate pulse width is 
82us. 


65mm 


MATERIAL: PRESSPAHN OR ELEPHANTIDE SHEET INSULATION 


Fig.8: you can use this diagram as a template for marking out 
and cutting the Presspahn insulation material. Fold the 
cutout along the dotted lines in the direction indicated. 


| 
| 
| 
| 


Chi Freq 
49.98 He 


connected to chassis and that the Earth terminal on the GPO \ 
is also connected to chassis. You can check that there is j \ j \ 
continuity from the Earth pin on the mains plug to chassis \ 
and to the Earth connection on the GPO using a multimeter. 


{. Chi cRMS 


4 


| 
\ 250V 
} 
| 


The Automatic Dimmer is best initially tested with the lid \ / \ 
secured in place with its mounting screws. Apply power and \ | \ 
check that the display LEDs light. If the LEDs do not light, | 
switch off power immediately and disconnect the power 
plug. Check that the fuse is intact and that the switch was 
turned on. 


V WacoomsuA Chi \ 2.00 V 
15 Feb 2062) 
iy 20.0400ms 12:56:24 

Scope 6: the yellow trace is the mains waveform at 
50Hz and 250VAC. The blue trace is the signal applied 
to pin 6 of IC1 to detect the zero voltage crossing point 
of the mains waveform. This voltage is clipped at 
+5.6V and 0.6V below ground via the internal 
clamping diodes of IC1. 
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- 1 display PC board, code 
10104021, 89 x 102mm 

1 controller PC board, code 
10104022, 84 x 96mm 

1 filter PC board, code 10104023, 
52 x 59mm 

1 front panel label, 116 x 168mm 

_ 1 diecast aluminium box, 171 x 
121 x 55mm 

2 10mm x 51.5 x 2mm clear red 
Perspex or Acrylic 

1 sheet of Elephantide or Press- 
pahn insulation, 100 x 160mm 

1 30V centre-tapped 5VA mains 
transformer with internal thermal 
fuse (T1) (Jaycar MM-2007 or 
equivalent) 

1 iron powdered toroid, 25 x 13 x 
10mm approx, AL 77 (L1) 
(Neosid 17-730-22 or Jaycar 
LO-1244) 

1 Ferrite toroid, 37 x 22 x 16mm 
approx, AL 7390 (L2) (Philips 
4330 0303 4220 or Jaycar LO- 
1238) 

2 SPST ultra-mini rocker switch 
(S1,S4) (Jaycar SK-0975, 
Altronics S-3202 or equiv.) 

4 SPDT centre off spring return 
rocker switch (S3,S6,S7,S8) 
(Jaycar SK-0987 or equiv.) 

2 SPST mini rocker switch (S2, 
$9) (Jaycar SK-0984 or equiv.) 

1 snap action keyboard switch 
(S5) (Jaycar SP-0721, Altronics 
S-1096 or equiv.) 

1 20MHz parallel resonant crystal 
(X1) 

110A surface mount mains outlet 
(HPM Cat. NO.35) 

1 2AG panel-mount safety fuse 
holder 


Check that the LED bargraphs have 
been installed correctly. Also you may 
need to check the supply voltages on 
IC1 and IC2 for 5V. There should be 
5V between pins 5 and 14 on IC1 and 
between pins 8 and 16 on IC2. Be 
careful when checking voltages since 
the righthand side of the PC board 
has mains voltages on it. This includes 
the MOC3021 (IC4), L1 and the adja- 
cent 360Q and 470Q resistors and the 
Triac leads. 

If the displays are operating, you 
should be able to set the dim and flash 
levels and the rates using the up and 
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Parts List 


1 10A 2AG fuse 

110A mains plug and lead 

1 cord grip grommet to suit mains 
lead 

4 DIP20 IC sockets (for LEDs1-40) 

1 DIP18 IC socket (for 1C1) 

3 9mm rubber grommets 

8 8-way 0.1-inch polarised header 
plugs (Jaycar Cat. HM-3408 or 
equivalent) 

4 8-way 0.1-inch polarised pin 
headers (Jaycar Cat. HM-3418 
or equivalent) 

4 8-way 0.1-inch polarised right- 
angle pin headers (Jaycar Cat. 
HM-3428 or equivalent) 

1 550mm length of 8-way rainbow 
cable 

2 M3 x 10mm countersunk 
screws 

2 M3 x 8mm pan head screws 

1 M3 x 12mm pan head screw 

2 M3 x 20mm pan head screws 

1 M3 x 15mm Nylon screw 

3 M3 x 15mm metal screws 

1 M3 x 25mm Nylon screw 

1 M3 x 25mm metal screw 

2 15mm MS tapped plastic 
standoffs 

4 6mm MS tapped plastic standoffs 

12 M3 nuts 

2 M3 Nylon nuts 

2 M3 star washers 

‘2 crimp eyelets 

4 rubber feet 

1 45mm length of 10mm diameter 
heatshrink tubing 

1 20mm length of 4mm diameter 
heatshrink tubing 

10 100mm long cable ties 

1 2.3m length of 1mm diameter 
enamelled copper wire 


down set level switches. Also the LED 
lamp indicator should light according 
to the dimming level. Check opera- 
tion of the autodim function and the 
flash. 

You can set the filament preheat by 
connecting up an incandescent lamp 
via the GPO socket. Note that you 
must use a lamp that is at least 6(0W. A 
smaller bulb rating may flicker since 
the Triac holding current is too high 
for these. 

Press all three lefthand switches 
(Store Settings, Set UP and Dim Up 
switches) and wait as the slow in- 


1 150mm length of 0.8mm tinned 
copper wire 
3 PC stakes 


Semiconductors 

1 PIC16F84A-20P microcontroller 
programmed with autodim.hex 
(IC1) 

1 4017 decade counter (IC2) 

1 ULN2803 8-way Darlington driver 
(IC3) 

1 MOC3021 Triac driver (IC 4) 

1 7805 3-terminal regulator 
(REG1) 

1 BTA41.600B 40A 600V insulated 
tab Triac (TRIAC1) 

5 BC328 PNP transistors 
(Q1-Q5) 

12 1N914, 1N4148 diodes (D1- 
D12) 

2 1N4004 diodes (D13,D14) 

4 10-red LED bargraph displays 
(LED1-LED40) 

1 10mm red LED (LED41) 


Capacitors 

1 470uF 25VW PC electrolytic 
2 10uF 25VW PC electrolytic 
1 1p:F bipolar electrolytic 

2 0.1,1F 250VAC X2 class 

2 0.1p,F MKT polyester 

1 .047uF 250VAC X2 class 

2 22pF NPO ceramic 


Resistors (0.25W 1%) 

1 4.7MQ Philips VR37 high-voltage 
type (DO NOT substitute) 

1 100kQ 2 4702 

2 10kQ 1 3600 

8 4.7kQ 2 2200 

2 2.2kQ 5 470 

5 6800 
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Fig.9: the is the full-size etching 
pattern for the filter PC board. 
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Lethal voltages inside 
Do not remove this cover. 


WARNING! 


AUTOMATIC 
LAMP DIMMER 


LZOVOLOL 


crease in voltage applied to the lamp 
is sufficient to provide a soft glow in 
the filament. Release the switches and 
press the Store Settings switch to re- 
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tain this value of preheat. 

Note that the dim up and set up 
switches may have altered settings at 
the time the filament preheat adjust- 
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Fig.11: the full-size etching patterns for the Display PC 
board (left) and Controller PC board. 


ment was made. You can store the 
dim and flash levels and A and B rates 
that you set on the display at any time 
using the store settings switch. SC 
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» ONLY 5 

( _ Features: Power, collision, link & 
partition indicators * Compact 
~~* AC Adaptor included 


www.altronics.com.a: 


Due to popular demand we 
now man our phone lines 
from 8.30am E.S.T. until 
7.00pm E.S.T. Giving you 
greater opportunity to place 
your order when it is 
convenient for you. 
At other times our 

‘Virtual Store’ is open for ~ 
business 24 hours a day, 


Jack O'Donnell, Managing Director $0 Grop in for a browse. 


HI-PERFORMANCE TWEETERS 


Stylish, high performance car 
tweeters. An ideal finishing touch 
to your car stereo system. 


Features: Dash, surface, door 
pillar or in-door mounting 
* 150W max power input 

+ © 3kHz - 23Khz Freq. response 
° 94dB (1W @ 1m) 


C 9385 ONLY ; 


FLAMELESS HEATGUN 
“= 


v 


C 9024 RRP $29.95 
NOW 


All the usual functions on a 
multimeter that you’d expect 
plus the added safety feature 
of a “lock-out shutter” that 
prevents you from plugging in 
the wrong leads for the 
selected range. 


Features: Max hold function 

« Auto power off * Huge 1” 

easy read display ¢ Backlit 
"© K-type temperature probe + 
« rubber holster included 


~ Q1160 ONLY « 


Reduces heatshrink 
quickly and effectively 
without burning it! 
Features: Regulated 

‘m temperature * One-handed 
operation ¢ Reliable piezo 
ignition * Uses T 2475 
refillable cartridge * No 


direct flame * Safety ignition 


lock to prevent accidental 
ignition 


T 2480 RRP $36.50 ONLY 


Deluxe M/Media Headset 


Fitted with adjustable 
padded headband. 
Features an in-line volume 
control. Ideal for voice 
recognition, internet phone, 
multimedia applications & 
interactive games such as 
flight simulators. Includes 
1.8M lead. 


TOMBPS ETHERNET HUB 


This ethernet hub 
allows up to 5 
personal computers to 


a. - wouus be connected together, 


Host your own 
LAN party! 


your own mini LAN. 
Ideal for LAN game 
enthusiasts, small 


D 4180 RRP $70 offices or home 


networks. 


Massive power handling makes these 

subwoofers perfect for high quality 

car audio systems. 

Both high quality subwoofers 

feature: Heavy duty rolled rubber 

surrounds ¢e PECC coated cones 

¢ Vented magnet, prevents voice coil 
OR overheating INTRODUCTORY OFFER 


OW 
HUGE 400 ex. C 3049 10” 400W ONLY 


soow POW! 
HANDLING! © 3051 12” 500W ONLY 





4 CHANNEL CAR AMP 


With up to 600W of power, “D” 
Class MOSFET 

technologies and ; 
configurable in four, ry 
three or two channels An 
the C 9250 is ideal to form 
the core of a thunderous car 


audio system. C 9250 ONLY 

Features: 4/3/2 Channel operation * Stable into 2Q 

* Separate gain controls for each audio channel 

* 6dB or 12dB bass boost * Gold plated contacts 

* Stylish low profile chassis * Low THD « Adjustable 
front and rear low pass/ high pass filters * Low power 
speaker or line level inputs * Bridgeable terminals 


c. Super Bonus Offer! 
| Purchase the C 9250 for $289 
& receive a set of C 9365 

6 x 9” 250W 3way speakers, 
valued at $99 for FREE! 


MOBILE MAINS POWER 


Perfect for service vans and mobile workshops. 
These inverters will power laptops, portable TVs, printers, 
incandescent a & other similar small appliances. 

Bi units fei 2: Double GPO « Phase correction 
(alow starting of small fridges) * Over temperature 

protection * Standby mode (low current draw) 
¢ Low battery voltage shutdown * Output short circuit 
protection 600W surge, 300W 
continuous power, 
12V DC input 
K 6755 RRP $435 


NOW 


1200W surge, SOOW 
continuous power, 
12V DC Input 


K 6777 RRP $725 
NOW 





MINI WIREL 
This compact diversity receiver 
offers true wireless freedom, perfect 
for theatres, scout halls, places of 
worship & musicians. 
Features: Operates on 
the 790-806Mhz band 
¢ Use up to 6 systems in 
one location ¢ Operates up 
to 50m ¢ 12VDC operation 
¢ Front mounted volume 
¢ 16 channels to select from 
¢ Choice of transmitters 


C 8866 RRP $350 


Now 


Features: Suits most 1U 19” rack 
mount equipment ¢ Front & rear 
opening covers * Toughened 
aluminium with reinforced corners 


ideal for 
roadies, 
musicians & 
PA equipment 
2H 5901 RRP $179 


@ ONLY 
~ 


”. Features: 30W Max power ¢ Compact ¢ Two 3.5” 





overnight delivery 
10 & 12” CAR SUBWOOFERS Diy HOME THEATRE 


30W Satellite Speakers 
Light weight speakers that deliver an 
unbelievable sound for their size making ~ 
them perfect for home theatre systems, or 
as Satellite speakers for the patio, games 
room, small boutique or restaurant. 


Features: ABS housing * Compact ¢ 30W C 5280 RRP $99 


Max power ¢ 8Q ¢ 2 way speaker system 


30W Centre Channel Speaker 


An important part of any surround 

system, the centre channel primarily 

produces most of the movie dialogue =? 
or music lyrics. Y 


High performance drivers & one 1” high 
performance tweeter ¢ All speakers magnetically 
shielded ¢ 8Q 


ay 


C 5250 
RRP $99 


120W Active Subwoofer Speaker 


Bass to make you feel the action makes 


this 120W subwoofer the ideal 
companion to a booming surround 


sound, Hi-Fi or home theatre system. 
” Features: On-Board 120W amplifier 


» Accepts speaker level or line level 


sn input ¢ Crossover frequency 
C 5200 RRP $429 


adjustment & volume control ¢ Auto 


power on/off ¢ phase reversal switch 


The Complete Home Theatre Package 


Purchase the complete 
set of two pairs of 

C 5280 satellite 
speakers, a C 5200 
active subwoofer & one 
C 5250 centre speaker 
to save even more! 


Allow an additional $25 to road 
freight to anywhere in Australia. 


C 5300 RRP $726 








“Whopper” Wire 


Flat style oxygen free cable for SUPeriOr  seagmnssall 


sound & low noise. Ideal for hooking up W 2140 RRP $2.00/mi 


your home theatre system or automotive 
amplifier. 102/0.12 strand. ONLY 





MICRON 
An excellent multipurpose 
soldering iron, suitable | 
for everyday use. 


Features: 

* Ceramic 

heating 

element ¢ Rapid heat-up 
& heat recovery * Heater 


» insulation of over 100MQ 


+ Zero voltage circuit 


' prevents damage to sensitive 


devices * Continuous 

temperature adjustable from 250° 

to 430°C * Grounded power cord 
Now «J 


(SC Nov-Dec ‘01) 

An ultra quiet complete 
amplifier. Out performs 

“brand name” 

amplifiers costing 3 to 4 - 
times as much. A CNC crafted ; 
chassis has been designed to Be 


simplify construction. Refer to Silicon chip 
Nov/Dec/Jan 2002 for complete details. 


Features: LED bargraph meters ¢ Gold plated 
speaker terminals ¢ Simple to construct 

* 19” Rack or desk mount * Screened and CNC 
pre-punched chassis for a professional finish 


45W Soldering Station 


T 2443 RRP $129 


“Orders eaived ty {2.00PM WST. C 


Express Order Hodine 


[2 4®) * CD, Tuner, DVD, Tape & Auxiliary inputs * Speaker protection 


cielo Ly Meloy 





[2 months minim 


E ‘Uninterruptible Power Supplies | | 
ro Ensure| 
bee 7, ee "your PC 
Scene eae shuts 

te down) 
safely 

without the 

loss of any data in} 
the event of a power 


D 0870 425VA failure and keep it) 
safe from nasty 


Foc datas te spikes and surges! 


Supplied complete with monitoring software & 
cables. 250VA will suit an average Pentium PC or 
firewall. The 425VA is suitable for faster PCs with 
more peripherals, where as the 600VA model is 
ideal for servers. 
Not just for PCs! 
Perfect for use on any equipment that needs 
to stay on during a power failure i.e. 
telephone systems, entry system, etc. 


D 0865 250VA « 


Features: Three battery backup GPO’s plus 2 non | 
backup GPO’s ¢ All outlets spike & surge protected 
¢ Fits standard 3 pin mains plug * RJ12/45 
telephone spike protection * Comprehensive auto 
shutdown software « Circuit breaker protected _ | 


Features: Can be programmed for up to 15 
combinations of day(s) * Choice of 24V or 240V 
models * Snap action mounting bezel * 24 hour 
clock * Manual override RRP NOW 


S 0050 24V Alternate action $65 
S 0051 240V Alternate action $65 
S 0060 24V Momentary action $65 


KEEP YOUR CPU COOL 


Ensure your CPU keeps its 
cool under pressure. 
Great for 
overclockers. 

Suits Pentium 
processors and 
features ball bearing 
fans for long life. 


Save over 40% 


RRP 
$24.95 


$34.95 
RRP 


$26.95 
$36.95 


Thermometer & Hygrometer 


Ideal for use with fish tanks, j 
home brew kits, greenhouses } a 
[ § 97 


or tropical gardens etc. 
iia i 


A 0150 RRP $45 
NOW ONLY 


Fans to suit Pentium Il processors 
F 2012 Two Fans 
F 2013 Three Fans 


Fans to suit Pentium lil processors 
F 2014 Two Fans 
\F 2015 Three Fans 


Simultaneously 
displays both 
temperature & humidity. 
Storage and recall of 
maximum and minimum 
temperature & humidity. 


Limited Stocks, be 
| quick or miss out! 


unless sified otherwise, all products 


arranty 
f Datalogging DMM 


| The Brymen® DMM is truly an 
F amazing piece of test equipment 
> with features only found in meters 
2 or 3 times the price! 
240V Rated. Meets EN61010-1 
1EC1010-1, CATII 
1kVDC/750VAC, CATIII 
600VAC/DC with 6.5kV transient 
protection! 
Features: Auto ranging * EF Detect 
* Data Hold * Temperature * AC/DC 
Voltage 250mV-750V * AC/DC Current 
250A~-10A # Resistance 2502-25MQ 
* Diode Check & Buzzer * Optically 
Isolated RS232 Interface (optional 
Q 1082) * Optional temperature probe to 
suit (Q 1092) 


FREE Bonus Interface... 

Purchase the Q 1080 for $129 & we 
will give you a Q 1082 datalogger . 
RS232 interface valued at $26.25. 


Q 1080 RRP RRP $160 
ONLY 


ee 


—, 





MAGNETICALLY SHIELDED SPEAKE RS 


All employ polypropylene cones for 
minimal flexing & distortion. 
High spec hi-fi loudspeakers 
for component systems or 
replacement speakers. 
Save 50% on these 
speaker drivers 

Be quick! At these savings 

the stock will not last! RRP 


C 3085 60W 5” M/Shielded $48 
C 3087 60W 6.5” M/Shielded $52 








POWER IRAN, Powerboards 


Power 

surges - 
lasting 

just a fraction of a second can 

destroy valuable electrical equipment. These units 
include surge and RF EMI protection. The P 8151 
also includes protection for telephone devices. 


P 8141 Mains only, RRP $36.95 Now 
P 8151 Mains + Phone , RRP $39.95Now 


BLACK & Wiiiite CCD Dome 


A high quality black & white 
CCD dome camera, perfect for 
discrete surveillance of homes, 
retail stores or offices. 
Features: Samsung® sensor 
* 420 lines resolution * Full colour 
¢ 92° Lens ¢ Fully adjustable 
S$ 9110 RRP $129 ONLY 


LAN Cable Tester 


This unit will not only check 
all 8 conductors, but it will 
also check shielding 
integrity where shielded ie nn 
cable has been used. PLUS fi “ 
it can also check Coax ® @).: 
wiring with the included * 
Sai to RJ45 adaptor! 

s; Auto/Manual mode 
. LED indicators for all 
connections including Ground 
¢ Will test 10Base-T, 10Base-2 
,RUJ45, 258A, TIA 568A/568B and 
Token Ring * BNC to RJ45 Adaptor ONLY 
included ¢ Includes Soft carry case 


Purchase the D 3010 for $149 & we will give you 
one of each of the adaptors below, valued at $42.00. 


D 3024 RJ45 - BNC $10.50 


* 


Lan \tan Cable Teste is 


nian 


D 3010 RRP $179 


D 3025 RUJ45 - USB “A” Type$10.50 
D 3026 RUJ45 - PS/2 $10.50 
D 3027 RJ45-8PinDIN $10.50 


are covered by a 12 month minimum warranty. 





11 Channel PRO AV Mixing Desk | 


This professional 
mixing desk is 
ideally suited for use 
in Clubs, Hotels, 
Casinos, Churches, 
Cabaret Bars, 
Karaoke 

Bars, 

Schools, Theatres 
& Live bands. 


: 





This month purchase the 
A 2650 for $780 and receive 
a C 0373 Gooseneck 
Microphone valued at $95. 00 


\ A 2650 RAP $998, 
NOW 


Save over $313! 


Features: 8 mic/line channels & 3 stereo line input 
channels « Stereo inputs have 7 switch selectable source 
inputs with start/stop control « Master L & R (balanced 
XLRs) & Monitor L & R (RCAs) * 19" rack mountable 

¢ Faders for all channels « Pan for all channels ¢ PFL on all 
channels « EQ defeat on all mono channels ¢ Gain controls 
for all channels * Remote start for CD Players & Turntables 
* Separate level controls for Send & Returns on Aux. 1 & 2 
* 3 Band EQ on all channels (sweepable mids on mono 
channels) ¢ LED peak level indicators * Separate monitor 


BULIOP4JO 9 








level control « BNC light socket 


L 





| Have these compact torches 


on hand, when you need them. 

The X 0195 is compact & 

robust, making it great for use 

in vehicles or when camping, 

fishing, bushwalking or cycling, 

whilst the X 0192 has a keychain & ~ 
simple push on action making it ideal for 
finding keyholes in the dark. 

X 0192 Pocket keychain light ONLY 


X 0195 Pocket clip light ONLY 


Woda. 50W GAS SOLDERING IRON 


SMALL IN SIZE BIG ON POWER GO-ANYWHERE! 


A gas iron for the ‘aia 


busy “ 

technician, this ittle 

iron packs a HUGE 50 watts of 

heating power and will keep on going T 2595 ONLY 
for up to 1 hour on a full tank! : 


Ape AMM 


P°WIOD'SDLUO 


@ Also available ina 
handy carry case pack. 


T 2596 ONLY 


“JEp0 xe} EF 


Features: Four interchangeable tips; conical 

soldering, hot blower, hot knife & blowtorch Se 

* Variable heat output « Integral safety wire stand i iN 
ate 


SUPER SPECIAL! The first 100 callers to 
purchase aT 2595 or T 2596 receive a 
roll of T 1100 solder and aT 2449 Butane 
Refill, together valued at $11.50 FREE! 


a 


Sees 
ria 





Seats wire into KRONE® and 110. 
style terminal blocks, making it . 
perfect for LAN wiring, patch 
paneling. Ideal for technicians, IT 
personnel & electricians. 


Features: Integral cable removal and T 1602. 
seating tools * Replacement blades 
(T 1606) * Impact type ONLY 


Authority Approved Cat 5° 


Authority approved enhanced cat 


L 68L Peeing oul 


£y he 


5 cable, in a handy 305m pull box. 
Supports networks up to 155MHz! 


W 2760 RRP $1.15/m ONLY 


Express Order Hotline 4 _ ‘3 @) (@) yA @ w A rere) vA 





‘MULTI-P POWER BENCHTOP R & D MATE 


(SC ‘April 2002) An inexpensive, 


but extremely flexible piece of 

benchtop equipment, ideal for 

R & D of multiple projects. 
Features: Six selectable steps- 
+3,5 6 9, 12 & 15V DC * Use 
9-15V range at the same time as 
3-6V range * Regulated rails 

* Independent load switching 


(SC ‘May 2002) Create 
: a variety of visual 
es effects with this 32 LED 
chaser project. Ideal for 
use in a visual display. 


Features: 12 switch selectable light patterns 
¢ Adjustable pattern speed » Adjustable LED 
brightness ¢ 2 pattern medleys * 12VDC 
supply required 


4 1-300 789 777 


(SC ‘May 2002) Stop your car 
‘%\ fridge from running your battery flat. 
in y Features: 10A rating * Low power 
K 4080 consumption * Cutout alarm * LED 
indication of cutout * Automatically 
re-connects battery power 


ject 
e 
é 


6 CHANNEL 
K 5600 


C FREE! An A1013 remote control 
with every K 5600, valued at $36.00. 


(SC ‘Mar/April 2002) Use one IR remote 

control to simultaneously adjust the volume of 

up to 6 channels. Perfect for Dolby 5.1 channel, 
active speaker | & DIY surround sound systems 
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REMOTE TOUCH PLATE DIMMER 
(SC ‘Jan 2002) Replace that old 
fashioned light dimmer with a 
modern looking touch plate 


: ° pares aaa 
kK 6030 eatures; Slimline appearance 


* Soft start for lamp ¢ Last 
dimming setting restored when 
switched on * Remote control 
operation « RFI suppression 


A1013 Remote 
to suit $36.00 


WAVYAAZ LIAR el 0! 


Altronics 
Electronix Mart 

\ . - COUNTRY 

ALBANY Leading Edge Hi-Fi 
BP Electronics 

BUNBURY Leading Edge Hi-Fi 

Rey ANCE Esperance Comm. 

- CITY 


TECS 

GB Telespares 
BLACKBURN TECS 
CHELTENHAM qalking Electronics 
COBURG TECS 
CROYDON Truscott Electronics 
DANDENONG V &P Electronics 
CLAYTON Rockby Electronics 
NUNAWADING Semtronics 

TECS 
PRESTON Preston Electronics 
ROWVILLE Supplytronics 
COUNTRY 
BALLARAT 
BENDIGO 
GEELONG 
RINGWOOD 
CRANBOURNE 


(03) 9383 
(03) 9706: 


on-line gene 


Wiltronics 

PCB Electronics 
Academy TV 

School Electronic Sup... 


Toucnscre 


(08) 94282188 
(08) 94954433 


(08) 98412077 
(08) 98412681 
(08) 97216222 J 
(08) 90713344 » 

1300 658327 
(03) 93266146 
(03) 9877707 
(03) 95842386 


(03) 9723 eee 


(03) 95628559 
(03) 98733555 
(03) 98777071 
(03) 9484019 
(03) 9764501 


(03) 53342513 
(03) 54444044 
(03) 5248162 
(03) 88020628 
G &CCommunications (03) 59963298 





Learning Remote 


Verysimple to program and 
operate. Replaces up to eight 
remote controls plus adds up 
to 10 one-touch macro 
functions for armchair comfort. 
¢ Auto power save 
¢ Useable with all modern AV 
equipment (e.g. DVD) « Stylish 
touch-screen display 
*Adjustable Backlit display 
¢ Smart & easy to programme 
¢ Requires 4xAAA batteries 
Get rid 
of that 
ugly 
stack! 





‘Create a tidy little soldering 

_ Station with this heavy duty 
bench stand and solder reel 
holder. Complete with sponge 
tray, sponge and solder feed 


p guide, ee 
(ovelanl er=talle)al 
i(olm talcum ez 9220) 


NO NEED FOR SOLVENTS 


This ultrasonic cleaner 
restores delicate 
items without the _ 
need for nasty 
solvents, 
Features: . 
170 x 90 x 55mm _- 
stainless steel tank 
with a capacity of 
600mis * Cleans with- 
out scratching delicate j jew- 
A 0102 RRP $249 ellery or glass * Auto power 
ONLY off* Uses water 
& household detergent 


40V IA Power Supply Kit 
(SC July. '2000) : 

Suitable for use 

as a bench top/ 

Laboratory power 

supply. Output 


‘T 1306 ONLY 


Ideal for cleaning je wellery, 


pen nibs etc: 


voltage is continuously variable /Sa¥V@ Over $30iI% 


from 1.23 to 40V, at up to 
1A. Supplied in a rugged 
steel case, it features a 
precision LC display for voltage & current. 
It even features variable current limiting. 


K 3250 RRP $149.95 


Now 


LEONGATHA 
MILDURA 

MOE 
TRARALGON 
WODONGA 
WONTHAGGI 

) - CITY 
BOWEN HILLS 
UNDERWOOD 
COUNTRY 
SOUTHPORT 
CAIRNS 
MACKAY 
GLADSTONE 
ROCKHAMPTON 
LONGREACH 
CLONCURRY 
HERVEY BAY 
MAROOCHYDORE 
MARYBOROUGH 
TOWNSVILLE Solex 

MT ISA Outback Electronics 
TAS - CITY 
HOBART 
LAUNCESTON 


ctronic... 
Slectronics 
Benchmark ctronic... 
Exact Computer Systems 
Raneye Pty Ltd 
Delsound PL 
Prime Electronic Comp. 
David Hall Electronics 


Prime Electronic Comp. 
Pentacom 
Stevens Electronics 
Gladstone Elect. Services 
Access Electronics 
Access Electronics 
Access Electronics 

Keller Electronics 

All Electronic Supplies 
Keller Electronics 





(07) 4 


Active Electronics 
Active Electronics 


(07) 47422590 
(07) 41283055 
(07) 54436119 
(07) 41214559 
(07) 47754522 
(07) 47433475 


A 0970A 
RRP $129 
| NOW ONLY 


Identify those impossible to 

read micro miniature components, without straining your 
eyes. Uses are not only limited to electronics, of course. 
It's ideally suited to stamp and coin collectors, model 
makers, seamstresses, jewellers etc. 


MICRON 20W Soldering Iron 


This powerful 20 Watt 


Soldering iron adil 5 
‘ 


features a high efficiency 

patented heating element and along 7 2420 RRP $34.00 
life interchangeable iron-clad tip. It's 
supplied with a 1.6mm conical tip that 
is ideal for general assembly work. 3 different tip sizes 
available, 370°C fixed temp. 


Now 


With the increasing complexity of electronic circuits a 
high quality oscilloscope is an absolute necessity for 
service techs & serious 
enthusiasts alike. 

24 : Wide 
bandwidth and high 
sensitivity * Very low 
power consumption 
* High sensitivity X-Y 
mode ¢ Z axis (intensity 
modulation) * Simultaneous Allows S' 
display of original and display of original & ; 
magnified waveforms on each (MRMPP fale Mikah hehealaadl 
input * Front panel electrical 
trace rotator * Regulated power supply Q 0150 RRP $799 
circuit for accuracy * TV video sync 
* High frequency rejection filter in the 
triggering circuit 


jimultaneous 


Now 
Q 0174 Probe to 
suit $41.50 


COLOUR CCD DOME 


“A colour CCD dome camera that’s 
‘ideal for retail stores & commercial 
“Surveillance. 
‘Features: Panasonic® sensor * 330 


lines resolution ¢ Full colour * 92° 
Lens ¢ Fully adjustable 


S 9116 RRP $249, 


ALICE SPRINGS 

s - CITY 
BRIGHTON 
ENFIELD 
WOODVILLE STH. 
HOLDEN HILL 


Central Communications (08) 89522388 
Aztronics (08) 82126212 
Force Electronics (08) 83770512 
Aztronics (08) 83496340 
Force Electronics (08) 83471188 
Force Electronics (08) 82617088 
MT BARKER Force Electronics (08) 83911133 
PORT LINCOLN Bassham’s TV & Comp. (08) 86830075 
SW - CITY David Reid Elect. (02) 92671385 
FLEMINGTON Prime Electronic Comp. (02) 97461211 
SMITHFIELD Chantronics (02) 96097218 
VILLAWOOD Superb Electronics (02) 97557666 
COUNTRY 
LAMBTON 
NOWRA 
GUNNEDAH 
MACLEAN Maclean Auto Electrics 
NEWCASTLE Novocastrian Elec. Su 
PORT MACQUARIEJohn Fettell 2-Way R. 
WOLLONGONG _ Newiek Electronics 
Vimcom Electronics 


PDC Group 
Haven Electronics 
Protronics 


(02) 49562562 
(02) 442 
(02) 674221 "0 
(02) 66452722 
yp. (02) 49562562 
adio (02) 65811341 
(02) 42271620 
(02) 42284400 


(03) 62310111 Ew 
(03) 63347333 


Chelsea | El stronics +64 3343 4475 


nust in NEW ¢ 
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5MHz Personal LCD Handheld Oscilloscope 



















The 5MHz Velleman Per- 
sonal Oscilloscope has high 
sensitivity and extended 
scope functions, making it 
suitable for measuring au- 
dio equipment, digital sig- 
nals, mains voltage appli- 
cations and car hifi just to 
name a few. 

It gives users a high con- 
trast LCD with a wide view- 
ing angle, full automatic 
setup for volt/div & time/ 
div, true RMS and dB meas- 
urements, screen hold func- 
tion, low battery detection 
and auto power off. 

The scope is housed in a durable 
ABS plastic case which includes a 
tilting bail and tactile-style rubber 
switches. A handy neoprene/nylon 
zip-up carry case and a standard test 


look at ’em! 


Here’s a great gift for the budding 
astronomer at your place: a 60mm re- 
fracting telescope, complete with a 
60mm objective lens and 1.5x erect- 
ing lens. A variety of eyepieces are 
included including F10mm, F15mm 
H and F25mm K, along with a right- 
angle adaptor, a 5x24 “finderscope” 
and a 3x Barlow lens. 

It has a standard mount and in- 
cludes the wooden tripod (shown). 

Recommended retail price of the 
telescope is $148. It is available 


wholes f 
clactronta & 
component 









_ 2002 Catay Contact: 


Bena 


www.siliconchip.com.au 
















Reach for the stars — or at least 


Wiltronics Research Pty Ltd 
Ph: (03) 5334 2513 Fax: (03) 5334 1845 
website: www.wiltronics.com.au 


lead are also included. 
The scope also has a 
handy optional feature that 
allows you to select differ- 
ent display aids such as a 
Grid that divides the screen 
into reference points. 

With a recommended retail 
price of $319.00, the Velleman 
Personal Oscilloscope (Cat no. 
QC1906) is available through 
all Jaycar Electronics stores. 

More information is also 

available on the company’s 
website. 


Contact: 
Jaycar Electronics 

PO Box 6424, Silverwater NSW 1811 
Ph: (02) 9741 8555 Fax: (02) 9741 8500 
website: www.jaycar.com.au 


through all Dick 
Smith Electronics 
stores and DSE 
PowerHouse 
stores, most 
dealers and 
via mail 
orders. 


Contact: 
Dick Smith Electronics 

Ph: (02) 9642 9100 Fax: (02) 9642 9153 
website: www.dse.com.au 







______ New Wiltronics and Rockby catalogs released 

i It’s catalog season. Recently the Altronics and Jaycar Catalogs have 
appeared (SILICON CHIP readers received a complimentary copy) and 
now the Wiltronics Research and Rockby Electronics 2002 catalogs 
are available. The Wiltronics catalog is a conventional (paper) A4- 
size with 100 pages, while the Rockby catalog is on CD-ROM. More 
information from their respective websites. 
Psst! Your Dick Smith Electronics 2002 catalog will be in June SC! 


Contact: 








Rockby Electronics Pty Ltd 
Ph: (03) 9562 8559 Fax: (03) 9562 8772 — 
website: www.rockby.com.au 


Anyone really into 
computer games? 


If you (or anyone else in the fam- 
ily!) like really getting into PC 
games, Oatley Electronics has a 
bargain for you. 

These brand new “Thrustmaster” 
steering wheel/pedal sets can be 
used with any PC (full instructions 
and drivers on CD are included) 
and the wheel clamps on to any 
table. It has four on-wheel buttons 
and two paddles for gear changes, 
etc. Price is just $69.00 each. 

Oatley also have some great game 
bargains to go with them: Eidos 
Formula 1, Eidos Daikatana and 
Eidos Deathtrap for $18 each, or all 
three games and the Thrustmaster 
for $100 (a saving of $23). 

Note stock is limited! 


Contact: 

Oatley Electronics 

PO Box 89, Oatley NSW 2223 

Ph: (02) 9584 3563 Fax: (02) 9584 3561 | 
website: www.oatleyelectronics.com = 
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Jaycar’s new Chipkartenleser 


Huh? OK, just in case you don’t 
speak German (we think!) Jaycar has 
just released a new product: a handy 
Sim Card Reader. 

The Reader allows you to download 
Sim Card data to your computer. It 
can then be stored, managed, shared, 
or simply used to print the data stored 
in the Sim Card of any mobile phone. 

Once the information is down- 
loaded it is then possible to update it 
and write it back to the card. The 
reader can change the phone’s PIN 
and will even create backups of SMS 
data and phonebook. 

This is especially useful if one is 
changing phone companies or shar- 
ing a common phone book on several 





16MB “Go Anywhere” storage drive 


It’s about the size of a highlighter 
pen and clips onto a shirt pocket or 
key ring — and can store up to 16MB of 
information to take wherever you go. 

The Targus “Go Anywhere” Stor- 
ageDrive is fully plug-and-play in op- 
eration, with no driver, power supply 
or battery required. It plugs into any 
USB port on Windows (98/2000/ME/ 
XP), Mac (OS9 +) or Linux-based 
(2.4.0) system. The host computer im- 
mediately detects it, recognising it as 
a supplementary removable disk and 
assigning it a drive letter. 

The KeySafe security application 
ensures confidentiality of data by 





phones. The reader attaches to the 
computer via the serial port and will 
accept both full-sized and miniature 
SIM Cards. Recommended retail price 
is $39.95. 


Contact: 

Jaycar Electronics — 

PO Box 6424, Silverwater NSW 1811 
Ph: (02) 9741 8555 Fax: (02) 9741 8500 
| website: www. jaycar.com.au 





means of user-defined password and 
internally-secured access verification. 

The Targus “Go Anywhere” drive is 
available wherever computers are sold 
for around $129. 


Contact: 

Targus Australia Pty Ltd 

117-119 Bowden St, Meadowbank, 
NSW 2001 | 

Ph: (02) 9807 1222 Fax: (02) 9807 3555 

website: www.targus.com.au 







New receiver, active sub from Denon 


New from Denon are the 50 watt/ 
channel DRA-295 receiver (rrp $599) 
and Martin Logan Descent, an ac- 
tive 400 watt subwoofer system with 
an rrp of $7,950.00 

In the remote-controlled ampli- 
fier, the power supply, power amp, 
tuner and preamp stages are all kept 
separate. 


The Martin Logan Descent is an 
active 400 watt subwoofer system 
that employs three 10-inch drivers 
in parallel utilising an advanced 
servo monitor and control. With less 
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than 0.07%THD at all levels, the 
Descent is unquestionably one of the 
lowest distortion subwoofers on the 
market. It is equally at home in both 
2-channel and multi-channel Home 
Theatre systems. 
Frequency re- 
sponse is from 
200-150Hz +3dB 
with switchable 
crossover points at || 
40 and 70Hz. 
Inputs are RCA line 
levels and XLR LFE. 









AUDIO MODULES 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 





Register your business 
with Austrade 
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Businesses wanting international 
exposure are being invited to register 
on Austrade’s Australian Suppliers Da- 
tabase. 

The Australian Suppliers Database 
is a comprehensive, searchable direc- 
tory of Australian companies accessi- 
ble by potential buyers anywhere in 
the world. 

Run by the Australian Trade Com- 
mission (Austrade), the database al- 
ready lists around 7000 Australian 
suppliers. It allows companies to touch 
base with buyers overseas. 

The database is widely promoted 
through Austrade’s 90 offices located 
throughout Australia and the world. 

Listing on the database is a free 
service that will include your prod- 
ucts and services, your company mes- 
sage and your contact details. 


GPO Box 2301, Sane NSW 2001. 
Ph: (02) 9390 2077 Fax: (02) 9390 2341 


website: w www.austrade -gov. au 
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SILICON CHIP WebLiINK 


How many times have you wanted to access a company 


you can access any of these organisations instantly by going to 
clicking on WebLINK and then on the website graphic of the 
e to wade through search engines or look 
click and the site you want will open! 


Here’s an exciting new concept from SILICON CHIP: 
the Sin1con Cuip website (www.siliconchip.com.au), 
company you’re looking for. 
through pages of indexes — just point’n’ 
’s WeDLINK. For one low rate you receive a printed entry 
company name, phone, fax and site 
the WeBLINK page on the Siiicow Curp website 
Get those extra hits on your site from the right people in the electronics industry 
ducts. Call Siicow Cup today on (02) 9979 5644 


Your company or business can be a part of S1tticow CHIP 
each month on the Stticow Cure WeBLINK page 
details plus up to 50 words of description-and this is repeated on 
with the link of your choice active. 
—t he people who make decisions to buy your pro 


It’s that simple. No longer do you hav 


with your home page graphic, 





@ 100kHz - 750MHz @ 10mV sens. ( 
@ Up to 70V RMS (100Vpk) 

@ Use with any standard DMM 

@ High tensile tip 


wrpsy 7 
in Australia 
“\. RF Probes Pty Ltdfj 


i 





Email: ad 


(MEASURE RF VOLTAGES 
IN CIRCUIT 


PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
@rfprobes.com.au 


pvss ™ 
Video & Audio 
Distribution 

Amplifier~ 


é 





| Composite versions available. 
Professional quality. 











VAF Research offers Speakers for the 
Audiophile Purist or Home Theatre Extremist. 
Home Entertainment Equipment and 
Accessories. They have ready-to-assemble 
loudspeaker kits along with quality drivers 
from the world's leading suppliers. 


VAF Research Pty Ltd 
Tel: 1800 818 882 Fax: (08) 8363 9997 
WebLINK: www.vaf.com.au 





JED designs and manufactures a range of 
single board computers (based on Wilke Tiger 
and Atmel AVR), as well as LCD displays and 
analog and digital I/O for PCs and controllers. 
HJED also makes a PC PROM programmer and 
1RS232/RS485 converters. 


i Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 


WebLINK: www.jedmicro.com.au 





‘A. 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 
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| Computers 


EATREDDE 1.5.KRE 
AN 


f Looking for GENUINE Stamp products from 

i Parallax . .. or Scott Edwards Electronics, 
microEngineering Labs & others? 

Easy to learn, easy to use, sophisticated CPU 

i based controllers & peripherals. See our 

}) website for new range of ATOM products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: www.microzed.com.au 





| Five identical Video and Stereo outputs 
| plus h/phone & monitor out. S-Video & 


QUESTRONIX 


NE 
mm et) HC-5 hi-re 
: t = Distribution 


! 
Video 


’s website but cannot remember their site name? 





VGs2 
Graphics 
Splitter 


mplifier 


Wide bandwidth, high output and 


_Check our NEW website for latest prices and 
www.questronix.com.au 





products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.wiltronics.com.au 














international satellite TV reception in your 


home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment to 
view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: www.avcomm.com.au 


For broadcast, audiovisual and film industries. 


unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC. 


MONTHLY SPECIALS 
Email: questav@questronix.com.au 
Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 
All mail: PO Box 348, Woy Woy NSW 2256 
Ph (02) 4343 1970 Fax (02) 4341 2795 
Visitors by appointment only 








High resolution 1in/2out VGA splitter. 
Comes with 1.5m HQ cable and 12V 
supply. Custom-length HQ VGA 
cables also available. 





@Electronics® 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 


Tel:(07) 4639 1100 Fax: (07)4639 1275 
WebLINK: www.silvertone.com.au 


SPECIALISTS in AUDIO, VIDEO, CD, DATA 
Media and Multimedia manufacturing & 
wholesale. We also specialise in DVD Prod- 
uction & editing. We can produce Short Run 
or Bulk CD Audio, CD Rom & DVD projects. 
Distributor of Emtec (by Basf) TDK, HHB and 
Quantegy Professional Products. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) 9375 3903 
WebLINK: www.procopy.com.au 
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Wind-Up energy is about to make a resurgence 


WOUND UP A 


by Gerry Nolan 


ind-the-handle, magneto telephones were com 
W:: in rural areas until the late 60s (I used one 

myself as late as 1965) and now the handle is 
back. Wind-up mobile telephone chargers are just about to 
be released in Australia. 

Since, as someone said recently, ‘A mobile phone with 
a flat battery is as useless as a hip pocket in a singlet,’ a 
lightweight charger that depends on nothing but human 
energy will be a boon to those people who find themselves 
with a flat mobile battery and no power source in the 
vicinity. 

Wind-up radios have been around for several years and 
wind-up torches have been a more recent development. 
Also known as self-powered energy, the technology has 
evolved from the fairly clunky Mark 1 wind-up radio to 
the sleek Freeplay Ranger with the choice of wind-up, 
solar and rechargeable power. Of course, a long time 
before any of these developments, wind-up energy storage 
was commonly used in gramophones, toys and rubber- 
powered model aeroplanes. 

Since the production of the first “Freeplay” radio in 
1996, over 150,000 have been brought to communities in 
at least 40 developing countries. It is estimated that these 
radios have already directly benefited over three million 
people and up to 30 million indirectly. While this seems 
to be a large ratio, the radios are used for example in 
schools where there is no electricity, for entertainment 
as well as education. 


The Freeplay wind-up mobile phone charger, shown about 
life-size (at right) and in use (above). A 30-second wind 
will give enough power for a few minutes talk time. 
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A major use of the radios is in emergency situations 
around the world, a striking case being the unprecedented 
floods in Mozambique in the Spring of 2000. The Freeplay 
Foundation donated thousands of radios to people who 
had lost their homes and possessions to enable them to 
access vital health and safety information. So successful 
were the communications that additional FM transmitters 
were imported to improve reception in remote areas. 


Back to mobile phones... 
A technical collaboration between Freeplay and 
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OUT ENERGY 


Motorola puts an end to the mobile 
phone with the flat battery. 

Known as the FreeCharge, the unit 
incorporates a winder handle, gear- 
box, alternator, rectification, power 
conditioning, intermediate battery 
storage cells, energy input charge in- 
dicator and power output socket. The 
internal battery can be charged by 
either the human-powered alterna- 
tor or an AC/DC adapter and energy 
supplied to the mobile phone as re- 
quired. 

Winding the charger for 30 sec- 
onds will supply energy for about 4- 
5 minutes talk time (depending on 
the type of mobile phone) and sev- 
eral hours standby. Winding for an 
accumulated 35 minutes fully 
charges the internal battery of the 
charger. 

This is a non-removable, Ni-MH 
battery pack, with a capacity of 3.5V 
and 1,000mA hours, or about the 
same as the handset battery. A LED 
charge level indicator illuminates when the optimal 
charge rate (winding effort) is reached, but the more 
vigorously you wind the more energy is supplied to 
the mobile phone, extending the talk time propor- 
tionately. 

A 24 hour charge via the AC/DC adapter will 
also fully charge the battery. 

At 52x145x60mm and weighing 230g, the 
FreeCharge units are about twice as large as the 
average mobile phone and weigh considerably 
more but the size and weight are expected to 
decrease as the technology develops. 

At present the adapter module range covers 
about 80% of the current model mobiles and 
will expand as new models are introduced. 

With wind-up technology improving the way 
it is, perhaps it won’t be too long before larger 
equipment, such as motor vehicles will use 
spring storage instead of fuel or batteries. After 
all, you could drive into a service station for a 
quick wind-up using an electric motor. 

We’ve come a long way from the wind-up 
gramophone but it’s a circular path. Sc 
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Above is the Global Shortware wind-up radio, distributed in 
hundreds of thousands to third-world coutries. Below is the 
AM/EM Freeplay S360, partially disassembled to show some of 
the wind-up mechanism. It also runs from solar energy or 
rechargeable batteries.. 
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Motor 





By Ross Tester 





With so many stepper motors in use (and 


disposed of) these days, one of our most- 
asked questions is “how do I use one?” 


Here’s how... 


tepper motors are everywhere. 
For example, every computer 
contains several (in the floppy 
and hard disk drives — one popular 
hobbyist source). They’re used because 
it is easy to achieve very precise 
positional control — far better than 
you can achieve with a “normal” mo- 
tor (if you can control it at all). 
Unlike a conventional motor, where 
you simply connect an appropriate 
voltage and “away she spins”, stepper 
motors require considerably more ef- 
fort to get them to work. 


So what is a stepper motor? 


First of all, think of a conventional 
motor. It has two main components — 
a stator, which sets up the magnetic 
field, and a rotor, which by magnetic 
attraction or repulsion turns toward 
or away from the magnetic field. 

But there’s also a commutator (ac- 
tually part of the rotor) which keeps 
switching power from one coil to the 
next, moving the magnetic field as 
well, so the rotor has to keep moving, 
or rotating. Yes, that’s a pretty sim- 
plistic explanation — but will suffice 
for our purposes. 

Stepper motors are similar in many 
respects — they have stators and they 
have rotors — but they don’t have com- 
mutators. The magnetic fields which 
cause attraction/repulsion, and there- 
fore turning, are set up externally by 
the motor controller. 
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A stepper motor operates a little like 
a chaser: one stator coil is energised, 
repelling the rotor. Then that coil is de- 
energised and the next one energised, 
again repelling the rotor. Keep this up 
and the rotor turns continuously. 

The rotor may be either a perma- 
nent magnet, a variable reluctance or 
a combination of both. 

By controlling which field coils are 
energised and when, the rotation and 
stopping position of the rotor can be 
extremely closely controlled. You will 
hear stepper motors referred to as 0.9°, 
1.8°, 3.6° and so on. This refers to the 
rotation of one “step” in the motor—a 
0.9° motor will have 400 individual 
steps to make one full rotation of 360°. 






The stepper motor controller is 
shown here with a typical 6-wire 
disposals stepper motor. 


As you can see, 400 steps in one 
rotation is a lot of steps, especially as 
each one can be individually accessed. 
(To rotate the shaft 135°, for example, 
you simply instruct it to step 150 
times). And many stepper motors op- 
erate through a gearbox, multiplying 
that precision yet again. 

The speed of rotation is obviously 
directly related to how fast you can 
switch current between the coils. At 
low speeds, there is no problem — but 
as the switching frequency increases, 
we Can start to get into difficulties. 


Loss of power 


At low speeds, most stepper motors 
are generally quite powerful devices — 
ie, lots of torque — especially when 
driven by an appropriate supply. 

However, most hobbyists tend to 
drive a stepper motor from a fixed volt- 
age supply. This is fine at low speeds 
(low frequency) but as the speed in- 
creases, the torque drops off, often dra- 
matically, due to the coil impedance. . 

There are three main methods used 
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REG1 7805 
OUT IN 


ie 1 00nF COM 


0.1 pF = 10VW 


S¢ MINI STEPPER MOTOR DRIVER 


Fig.1: three ICs, four Mosfets and a handful of other components make up the controller. It can be use in “stand alone” or 


computer-controlled modes. 


to overcome this reduction in torque: 

1 — The use of a higher voltage 
switched-mode power supply that in- 
creases the duty cycle at higher motor 
speeds. 

2—The use ofa higher voltage power 
supply along with a power (ballast) 
resistor in series with the motor. The 
resistor limits the current to that of 
the nominal motor current. 

3 — The use of a constant current 
source that maintains constant cur- 
rent to the motor at all speeds. As the 


salelejaisiaimelaitiaic 
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speed increases, the voltage also in- 
creases. 

There are disadvantages in the first 
two methods. Switched-mode (some 
times called “chopper”) power sup- 
plies need to be carefully tailored to 
suit the specific motor being used and 
its torque curve. So it’s hard to make a 
“universal” supply. 

The ballast-resistor method results 
in less current being applied at higher 
speeds and is therefore less efficient. 

However, the use of a constant cur- 


* 650 page site 


* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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rent source ensures the motor current 
remains constant throughout its speed 
range. Although this method is per- 
haps wasteful compared to the “chop- 
per” due to the heat generated in the 
driver, it requires little or no setup. In 
practic,e this type of circuit is already 
proven and is in common use in in- 
dustrial drivers. 


How it works 


This controller operates in either 
free-standing or computer-controlled 


K&W HEATSINK EXTRUSION. SEE OUR WEBSITE 





FOR THE COMPLETE OFF THE SHELF RANGE. 
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modes. In the free-standing mode, an 
internal square-wave oscillator based 
on IC1b supplies timing pulses to the 
“OSC” output. The frequency of these 
pulses (and therefore stepper motor 
speed) is controlled by preset pot, VR1. 
(A standard 1MQ linear pot could be 
substituted to allow external speed 
control at any time). 

Either the oscillator pulses or con- 
trol pulses from a computer are fed 
into the “STEP” input which in turn 
are buffered and inverted by IC1d, a 
4093 Schmitt trigger. This helps pre- 
vent false triggering. 

Similarly, IC1c buffers and inverts 
the “DIR” (direction) input which once 
again can be either manually set or 
taken from a PC. Taking the DIR input 
to +5V causes the stepper to turn in 
one direction; taking it to GND will 
reverse the rotation. 

IC2c and IC2d (4030 exclusive OR 
gates) invert the outputs available at 
the Q and Q-bar outputs of each of the 
flipflops, IC3a and IC3b. 

The incoming step pulses clock the 
flipflops, thus toggling the Q and Q- 
bar outputs and this turns the 
MOSFETs on or off in sequence. 

The IRFZ44 Mosfets have a very 
low on-resistance and can deliver 5 or 
6A each without heatsinking. For 
higher current use, small clip-on 
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Fig.2: be careful when soldering in the ICs: the tracks are closely spaced! 


heatsinks could be used or the Mosfets 
could be removed from the PC board 
and placed on a larger heatsink. 

The power supply is a conventional 
circuit using a 7805 3-terminal regu- 
lator, producing 5V output. A mini- 
mum of about 8V DC is required at the 
input and the maximum (limited by 
the 7805 rating) is 35V. 


Construction 


All components mount on a single 
PC board measuring 72 x 42mm, coded 
K179. This board is only available as 
part of a complete kit from Oatley 
Electronics. 

It is perhaps easier with this board 
to depart from normal practice and 
solder in the three ICs first. The rea- 
son for this is that there are tracks 
going between the IC pin pads and 
these will require very careful solder- 
ing and checking. 

Make sure you get the three ICs in 
their right places and the orientation 
is correct (all three face the same way). 

Next, solder in the resistors and ca- 
pacitors and use some of the lead cut- 
offs for the three links. Solder in the 
header pins, the on-board terminal 
blocks and finally the regulator and the 
four Mosfets. Note that the Mosfets are 
NOT oriented all the same way — and 
it’s important to keep their drains (the 
metal tabs) separated from each other, 
especially if you fit heatsinks. 

(If you decide to mount the Mosfets 
on a larger heatsink, as mentioned 
above, you will need to fit insulating 
washers and bushes to each Mosfet to 
ensure they are electrically isolated 
from each other). 

Before use, check and double check 
your component placement and sol- 
dering — especially the ICs as noted 
above. 


In use 
It’s outside the scope of this article 


to go into much detail. It’s sort-of like 
“if we need to explain then you 
shouldn’t be doing it!” 

However, a quick note on using sur- 
plus steppers: as you can see from the 
circuit diagram, the windings on most 
of the steppers you will come across 
are centre-tapped. This means you can 
usually identify the pairs with a mul- 
timeter, as well as working out which 
is the centre tap. 

Having got that far, connect up the 
circuit with the “OSC” and “STEP” 
pins shorted to each other, plus the 
“DIR” and “GND” pins to each other. 
Connect the centre-taps of your step- 
per motor windings to the V+ termi- 
nals and their pairs to the M1B and 
M1A, M2A and M2B terminals as ap- 
propriate. Set VR1 to half-way. 

Apply power and see if your step- 
per is continuously turning. If not (eg, 
if itis “hunting”), swap the M1B and 
M1A windings only (leave M2A and 
M2B) and check again. Now it should 
be turning. Varying VR1 should vary 
the speed up and down. 

If it doesn’t work, check to see if 
1C1b is oscillating (an analog meter on 
a low voltage [<10V] setting connected 
between OSC and GND should show 
up and down deflection, especially 
with VR1 set to its maximum). 

Ifso, check the voltage between each 
of the motor terminals and ground 
with your meter set to a bit higher (say 
<50V) and see if the meter deflects. At 
the oscillator’s higher speed range, you 
probably won’t see any movement — 
the meter will read the average volt- 
age. 

If this test proves OK, you probably 
have a dud stepper motor! 


Computer control 

There is quite a range of stepper 
motor controller freeware available on 
the net. Google “Stepper Motor Soft- 
ware” or words to that effect and see 
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Software 





Here are just a few of the demoware or shareware downloads available from 


the net. 


Name: 
Download from: 
Runs under: 
Number of axes: 
Features: 


Imports: 


Name: 
Download from: 
Runs under: 
Number of axes: 
Features: 


Loads: 
Imports: 


Exports: 


Name: 
Download from: 
Runs under: 
Number of axes: 
Features: 


Name: 
Download from: 
Runs under: 
Number of axes: 
Features: 


DANCAD 

www.metalworking.com 

DOS 

up to 4 

Extensive printable manual with printer port connection diag- 
grams, etc. Able to be configured to suit most applications, 
(lathe and mill etc.) including angular and linear axis set up. 
Dancad is able to be set up with a tangential knife for sign cutting. 
HPGL 


KCAM 

www. kellyware.com/index. shtml 

WIN9X. 

3 

Gives a 2D or 3D view of the item to be machined, manual jogging, 
controller and table setup to suit most machine tables including 


backlash compensation. Tool paths can be programmed in its Gcode 
editor, or imported as DXF, NC, and PLT files. Ideal for engraving 
signs and plates, drill PC boards, mill parts, plasma cuts, PCB 
isolation. Conversion from Gerber (RS274X) files or plot pictures. 
G&M code files, 

Excellon ASCII drill files, DXF files, HPGL files PLT, 

Gerber files GBO 

G&M code files 


STEPSTER 

www. thegallos.com/stepster.htm 

DOS 

up to6 

Simple to use and set up, Able to be configured to suit most 
applications, (lathe and mill, etc.), including angular and linear 
axis set up. 


EMC 

www.isd.mel.nist.gov/projects/emc/ 

LINUX 

up to 6 

Hard to set up. Able to be configured to suit most applications 
(lathe and mill, etc.), including angular and linear axis set up. 





what you come up with. We have 
given a few sources in this article but 
there are lots (and lots!) more. 

Most of the software available uses 
the same connections to your PC’s 
printer port: 


Pin Function 

2 X axis step 

3 X axis direction 
4 Y axis step 

5 Y axis direction 
6 Z axis step 

4 Z axis direction 
8 C axis step 

9 C axis direction 
18-25 GND 


The other printer port pins vary 
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according to the particular software — 
they are often used for limit and home 
switches. 

Depending on the software used, 
up to 6 motors (with 6 controller 
boards) can be controlled just by con- 
necting the stepper drivers to the 
printer port of your computer. 

In other words, complete three-di- 
rectional control is possible (we hope 
to have more on this in a future issue). 


Where do you get it? 


This project is available as a com- 
plete kit of parts from Oatley Elec- 
tronics. Contact details can be found 
on page 15 of this issue. sc 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 


The AWA FS6 army transceiver 


A significant number of vintage radio buffs 
collect and restore amateur, military and 
commercial radio equipment. Along with the 
more familiar domestic radio gear, this 
equipment is also a part of our radio heritage 
and an interesting part of it at that. 


The front panel layouts of military 
radios are purely utilitarian and they 
don’t look a million dollars in matt 
khaki or some other unexciting col- 
our. Aesthetics was not one of the 
design principles and there are no 
elegant timber consoles here. How- 
ever, it is interesting to compare them 
in many ways with the domestic ra- 
dios of the same era. 


During WWII and on the military 
surplus market in the late 1940s and 
early 1950s, the FS6 high frequency 
(HF) portable army transceiver was 
common. Many amateur radio opera- 
tors modified them for use on amateur 
radio bands and they were also used 
by bushfire brigades, the Flying Doc- 
tor Service (WA), fishermen and other 
organisations. 





This view shows the FS6 transceiver with the valve access panel open. Military 
equipment was designed so that all valves were accessible via a single panel. 
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However, the FS6 is not the sort of 
gear that the majority of vintage radio 
buffs collect. There are various rea- 
sons for this, the most common being 
that there are now very few such units 
around. 


General description 


The 1943 provisional training man- 
ual on the FS6 gives us a few perti- 
nent facts about the equipment, which 
I have paraphrased. It is quoted as a 
medium range, portable combination 
sender-receiver, suitable for point-to- 
point communication. It has a fre- 
quency range of 4.2-6.8MHz and will 
operate on both W/T (CW telegraphy, 
Morse) or R/T (radio telephony). 

For transporting over short dis- 
tances, the set can be classed as a 2- 
man pack. The weight of the station is 
listed at 157lb, or about 71.4kg (I’m 
glad they said “short distances”) and 
it can be used as a ground station or as 
a mobile truck station. 

The receiver has two headphone 
outlets so that two operators can oper- 
ate the set at the same time. The re- 
ceiver is a 5-valve superheterodyne 
with AVC, while the sender (transmit- 
ter) has three valves consisting of a 
master oscillator, a modulator and an 
RF power amplifier. 

The power source is a 6V, 75Ah 
battery. A 6V vibrator power supply 
provides all of the HT and bias volt- 
ages and the set draws 3.2A on re- 
ceive and 6.0A on transmit W/T. Ifa 
pedal generator is used, only a 25Ah 
battery is needed to power the set. 


Background to the FS6 


Prior to WWII, the military had a 
variety of specifications that had to be 
met when supplying equipment for 
their particular needs. One particular 
specification for radio equipment . 
specified that the valves should all be 
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This is the complete FS6 
station, with the power 
supply unit at right. 


accessible through a hatch in the front 
of the case. This is clearly shown in 
one of the photographs of the trans- 
ceiver — here, the hatch (or cover) has 
been left open and all the valves are 
clearly visible. 

This made valve replacement an 
easy task. However, there was a real 
disadvantage in that the valves could 
not be placed in their optimum posi- 
tions for stable operation, maximum 
gain or highest frequency operation. I 
suspect that this requirement came 
into being around the end of WWI 
when valves were very unreliable and 
hadn’t been rescinded by the outbreak 
of WWIL. 

In the late 1930s, AWA produced a 
predecessor for the FS6 designated 
the 101. I don’t know exactly when it 
was produced but I suspect that, at 
the time, it was the most modern set 
of its type, using the recently pro- 
duced octal battery valves. It was a 
very low-powered set, mounted in the 
same cabinet as the FS6 and supplied 
with power from a slightly smaller 
power supply. 

The 101 struggled to provide an RF 
output of 0.4W on voice and 0.8W on 
CW, whereas its successor, the FS6, 
put out 4W and 8W respectively — a 
big improvement. However, to the un- 
trained eye, the 101 looks the same as 
the FS6. 

I suspect that AWA was asked to 
provide an updated, more powerful 
version of the 101, that looked virtu- 
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ally the same and could be used in the 
same way as the 101 (although I have 
no firm evidence for this). For exam- 
ple, the microphone, headphones, 
connectors and the like would have to 
be interchangeable between the two 
types. 

The receiver remained the same in 
each set (101 or FS6) as it had proved 
to be quite satisfactory. The transmit- 
ter though was a complete redesign 
but was still be capable of fitting into 
the original space allocated for it in 
the 101. 


Valve lineup 


The 101 used all battery valves. A 
1K5G acted as a master oscillator with 
two parallel 1K5Gs in the RF output 
stage. Voice modulation of the 1K5G 
output stage was achieved by impress- 
ing the voice signal onto its grid. Car- 
bon microphones are high output units 
and there was sufficient audio energy 
put out to modulate the transmitter 
output stage when fed through a micro- 
phone transformer. 

The transmitter was redesigned to 
use a 1L5G as the master oscillator 
and the ubiquitous 807 small trans- 
mitting valve as the output stage. How- 
ever, it was more difficult to modulate 
the grid of the 807. As a result, an- 
other 1L5G was added after the micro- 
phone transformer to boost the audio 
to a sufficient level to modulate the 
transmitter effectively. 

Another of the photographs shows 












the equipment assembled and almost 
ready to operate, needing only a bat- 
tery and an antenna and earth to com- 
plete the installation. The microphone 
rubber mouth piece had perished, so 
it is no longer fitted. Normally the 
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This view shows the FS6 power supply with the access cover removed. The 


vibrator is at bottom left. 


power supply is stood to the left of the 
set and the headphones should be low 
impedance. The cabling between the 
power supply and the transceiver is 
made in such a way that it is impossi- 
ble to interconnect them incorrectly. 

The receiver is located in the 
righthand section of the cabinet while 
the transmitter is on the left. The re- 
ceiver has relatively few controls and 
they don’t follow the general layout 
used on domestic receivers. 


Starting at the top left, the control 
here is the aerial tuning control, which 
is used to peak the performance of the 
receiver on different aerials. Once set, 
it can be locked in position by its 
centgal knob. At the far right is the 
volume control, with the earth termi- 
nal nearby. 

The tuning control is in the centre, 
with the vernier tuning control just to 
the right of it. On the far right are the 
parallel headphone sockets. At the 
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SMA MODEL 22: 
‘manufactured by Thom & 
Smith, Sydney in 1931, 
the Tasma Model 22 is a 
_3-valve TRF receiver with 
the sede valves: 224 
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bottom left is a toggle switch which 
changes the operation of the receiver 
from voice (radio-telephone) to Morse 
code (wireless-telegraphy) — ie, this is 
the mode switch. ' 

Above the mode switch is a “mys- 
tery” circular black bakelite holder of 
some sort. These devices were a mys- 
tery to me for some time and are 
mounted on many military radio trans- 
ceivers. They are a holder for a fob 
watch. It was necessary to have a watch 
in a secure spot so that radio schedule 
(skeds) times could be kept. 

The transmitter front panel is a lit- 
tle more crowded than the receiver. 
At the top left is the earth terminal, 
with the mode switch (speech-key) 
alongside it. In the centre top is the 
aerial current meter which is used 
when tuning the transmitter for maxi- 
mum output power. Alongside it to 
the right is the aerial terminal and just 
below that is the “send/off/receive/ 
net” switch which controls the switch- 
ing between the transmitter and the 
receiver. 

On the bottom left are the variable 
frequency oscillator controls. There is 
a locking knob in the centre of the 
frequency control knob and a rubber 
drive vernier onto the edge of the main 
control knob. The two controls at bot- 
tom right are used together to tune 
and match the transmitter to the aerial. 
Alongside these controls is the micro- 
phone jack. 

The Morse key is set into the valve 
access cover and is slid out when it is 
to be used. Alongside it is a jack which 
is used for remote control of the set. 
However, remote control of sets like 
these is rather limited in scope com- 
pared with what is expected. from 
modern remote controls. 

The power supply is in the separate 
case at left and has only one control 
which is the on-off switch. It also has 
three plug/socket connections to go to 
the transceiver and the battery. 


The receiver 


The receiver has a conventional 
superhet circuit typical of the era. The 
converter uses a 1C7G, followed by a 
1K5G first IF amplifier on 460kHz, 
then a 1K7G as a second IF amplifier, 
detector, AGC detector and reflexed 
first audio. Following the 1K7G, au- 
dio is applied to another 1K7G which 
feeds a pair of low-impedance head- 
phones via a transformer. 

The basic circuit is similar in many 
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ways to sets such as the Fisk Radiola 
184 of 1939. 

This set had a different job to do 
compared to the domestic receivers of 
the era and: so there are noticeable 
differences in some areas of design. 
Portable military radios very rarely 
had loudspeaker output, for several 
reasons: (1) it was much easier to hear 
clearly what was being sent to you if 
headphones were used and this 
avoided mistakes; (2) quite a bit of 
radio traffic was for the officer in com- 
mand only and no-one else (operator 
excluded); and (3) when the sets were 
used on the front line, you didn’t want 
the enemy hearing what was going on 
or being able to pinpoint where you 
were. 

The other major difference is in the 
use of a beat frequency oscillator, 
which is V5 (1C7G) in the circuit. 
When receiving Morse code messages, 
this oscillator — which operates at 
around 460 kHz in the FS6 — beats 
with the incoming Morse signal to 
give an audio tone. AGC systems of 
the era didn’t work well with Morse 
code signals, so the AGC system is 
disabled and a variable bias is applied 
to the AGC line via a ganged volume 
control (R12 and R16 are ganged viaa 
belt). 


www.siliconchip.com.au 


cas, |/7as1ss 40 








oh aes 
be) sai 
Inside the FS6 receiver (rear of chassis view). 


MAY 2002 83 




















By increasing the volume control, 
the volume setting is increased and 
the bias applied to the AGC line (via 
R16) is decreased, thus increasing the 
gain of the RF section of the set. 

In operation, the receiver works 
quite well and is reasonably sensitive. 
The dual-speed tuning is easy to oper- 
ate and, using the vernier dial drive, 
shortwave stations are tuned as easily 
as broadcast band stations on typical 
domestic radios. 

This particular receiver needed no 
replacement components when it was 
refurbished back in 1973, although 
that situation may have changed by 
now of course. The receiver circuitry 
is removed by undoing four screws at 
the front of the set and pulling it out of 
the case. 

Most military sets aren’t particu- 
larly easy to service and the FS6 re- 
ceiver appears to be no different. That 
said, a close inspection of the chassis 
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Inside the FS6 transmitter (rear 
of chassis view). 





reveals that much thought has gone 
into making the components relatively 
easy to access, despite the compact 
nature of the radio. 

For example, the bottom adjust- 
ments for the IF transformers are eas- 
ily accessed at the back of the set. On 
the other hand, the top adjustments 
are Close to the front panel and at first 
sight, appear to be inaccessible. How- 
ever, although not obvious in the pho- 
tographs, there is a small panel on the 
front of the set that is removed to gain 
access to the IF transformer adjust- 
ments. 

Should an IF transformer become 
defective, it is surprisingly easy to 
remove. Conventional wisdom has it 
that IF transformers are removed 
through the top of the chassis (plate) 
but this clearly impossible with the 
FS6, as the transformer top is hard up 
against the front panel. In this case, 
the transformer connections are un- 





soldered and then the mounting 
screws are removed. The transformer 
is then withdrawn through the under- 
side of the chassis (plate) — nifty. 

It is not possible to operate the re- 
ceiver out of its case unless jumper 
leads are attached to the 4-pin plug 
shown in the top left of the circuit (see 
Fig.1). The connections are: (1) HT 
+175V @ 27mA (maximum); (2) fila- 
ments +6V @ 240m<A; (3) bias -6V @ < 
1mA; and (4) aerial/antenna. The chas- 
sis is the common return circuit for 
the HT and filament negative, the bias 
and the antenna system earth. 


The sender (transmitter) 


In this section I’ve gone into more 
detail than usual, as many vintage 
radio buffs are unfamiliar with the 
operation of transmitters. Generally 
an AM or CW transmitter has a sim- 
pler circuit than a superhet receiver 
but they are noticeably different from 
each other. 

As with the receiver, the transmit- 
ter is removed from the case by undo- 
ing four screws and pulling it out. A 
rear view of the chassis is shown in 
one of the photos. 

This is a reasonably simple trans- 
mitter, having just two stages in the 
RF section and one in the audio sec- 
tion. A 1L5G (V2) acts as the variable 
frequency oscillator (master oscillator 
or VFO) and determines the actual 
transmission frequency. It has tem- 
perature compensating capacitors (top 
left in circuit) to ensure that the trans- 
mitter’s output frequency does not drift 
unduly when operating. 

The VFO is similar to the local os- 
cillator in a superhet receiver but 
works at a higher power level. The 
signal from the VFO is applied to the 
807 where it is amplified. The output 
signal is then applied to the tuning 
and matching circuits consisting of 
C14, L2 and 83 which ensure efficient 
transfer of power to the antenna sys- 
tem. 

The output circuit of the transmit- 
ter is not unlike the circuitry of crystal 
sets, where the antenna and diode 
detector are matched to the tuned cir- 
cuit for best performance. It is neces- 
sary to have a transmitter working at 
optimum efficiency for several rea- 
sons: (1) to provide the maximum out- 
put power transfer possible (for maxi- 
mum efficiency); (2) to keep the valve 
dissipation down; and (3) to econo- 
mise on the use of electrical power 
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(important when using batteries). 

In the Morse code mode (CW), the 
transmitter has grid block keying. This 
involves placing a bias of -20V onto 
the grids of the 1L5G (V2) and the 807 
(V3), which effectively prevents the 
1L5G from conducting and in the case 
of the 807, reduces the current drain 
to a safe level when the key is up. 
When the key is down, the bias is 
removed and the transmitter operates. 

When the transmitter is switched to 
voice operation, the VFO (V2) runs 
continuously with no blocking bias. 
The 807 power amplifier operates us- 
ing both fixed bias (-20V) and self- 
bias, the latter derived from half-wave 
rectifying the signal from the VFO at 
its grid. The voice signal from the 
carbon microphone is amplified by 
V1 (1L5G) and fed to the grid of the 
807 via T2, the modulation trans- 
former. 

The voice signal is impressed onto 
the grid of the 807 in series with the 
-20V bias. The resulting variation in 
the bias causes the 807 circuit to act as 
a high-power mixer. Mixers have sev- 
eral signals in their outputs and, in 
this case, we have the VFO frequency, 
the audio frequency and the products 
VFO + audio frequency and VFO - 
audio frequency. 

The circuit only passes the RF sig- 
nals. The VFO signal is the carrier and 
the + and - audio signals form the 
upper and lower sidebands. These 
three components form the composite 
AM signal we are all familiar with. 


The power supply 


The power supply is quite large for 
the amount of power it provides to the 
transmitter and receiver. 

As shown in one of the photos, there 
isn’t a lot of spare space inside the 
case. The front cover is just clipped 
on by two catches, one on each end. 
But despite this being an imperfect fit 
around the edges, there is very little 
interference to reception from the sup- 
ply. 

This is also quite a reliable power 
supply. The vibrator had a long life 
and rarely required replacement. This 
was probably due to the design of the 
vibrator transformer (T1) and the 
buffer arrangement (C6, C7, R7 & R8). 
In addition, the vibrator was sealed 
and filled with nitrogen gas. 


Summary 
Commercially made HF radio trans- 


www.siliconchip.com.au 


AERIAL 


©) EARTH 


CHASSIS 





FS6: SENDER UNIT 


Stet ReceweR IMNaAGRAM 


é 


(s 


O 
REMOTE 
CONTROL 


Fig.2: the sender (or transmitter) circuit sender used three valves: a 
modulator (V1), a VFO (V2) and an RF power amplifier (V3). 


ceivers were rare and expensive after 
WWII. However, many of these WWII 
transceivers came onto the surplus 
market at a relatively low price. 

They were often extensively modi- 
fied to provide crystal control of the 
transmitter and to provide different 
and extended frequency ranges. Loud- 
speaker output was also sometimes 
added. For example, amateur radio 
operators modified them extensively 
to operate on the 3.5MHz and 7.0MHz 
bands. 

Unfortunately, the FS6 wasn’t very 
suitable for use where mud, water, 
humidity and dust were common — 
and that included many areas where 
the set was expected to be used. The 
set had no sealing gaskets around the 
cabinet edges, along control shafts or 





over sockets to prevent the ingress of 
water, mud and the like. Addition- 
ally, it did not have “tropic proofing” 
or desiccator crystals to keep the mois- 
ture out of the set. 

It also drew more current from the 
battery than later sets and its tuning 
range was quite restrictive — 4.2- 
6.8MHz, whereas later sets intended 
for the same job tuned 2-8MHz. 

However, despite its many faults I 
believe that in the right environment, 
it would have proved an easy set to 
operate and keep in working order. As 
an aside, the later 122 portable trans- 
ceiver cost around 1000 pounds dur- 
ing WWII- about the same as a Holden 
car soon after the war. 

Military equipment wasn’t cheap 
to produce! sc 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990; Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (covers 0-500kHz); 
Burglar Alarm pata & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The ee of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 


\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 
24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 






July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
i reg Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
‘olume 4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


dune 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


duly 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners - Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; 
Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound Gen- 
erator; Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 






























































per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 


* Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 


Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 
Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 
Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; 1R IIlumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


dune 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video mag | Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
pene Preamp; Audio Lab PC-Controlled Test Instrument, Pt.1; How 
0 Identify IDE Hard Disk Drive Parameters. 
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September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Build A Fast Charger 
For Nicad Batteries; Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader: Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: Cheap Battery Refills For Mobile Phones; 125W Audio 
Amplifier Module; Knock Indicator For Leaded Petrol Engines; Multi- 
Channel Radio Control Transmitter; Pt.3. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Simple Duplex Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


July 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer, 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modelers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


duly 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; SOOW 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: art Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 
January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
42VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
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Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Ignition System; The Roadies’ Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15-W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Simple 1/0 Card With Automatic Data Logging; Build A Beat Triggered 
Strobe; 15-W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Setting Up A LAN Using TCP/IP; Understanding 
Electric Lighting, Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10,H to 19.99mH Inductance Meter, 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Electric Lighting, Pt.15; Setting Up An Email Server; 
Speed Alarm For Cars, Pt.1; Multi-Colour LED Christmas Tree; Build 
An Intercom Station Expander; Foldback Loudspeaker System For 
Musicians; Railpower Model Train Controller, Pt.2. 


December 1999: Electric Lighting, Pt.16; Build A Solar Panel Regula- 
tor; The PC Powerhouse (gives fixed +12V, +9V, +6V & +5V rails); The 
Fortune Finder Metal Locator; Speed Alarm For Cars, Pt.2; Railpower 
Model Train Controller, Pt.3; Index To Volume 12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 
Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build A LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li’l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l] Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 





August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Proximity Switch For 240VAC 
Lamps; Structured Cabling For Computer Networks. 


September 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
AFree-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
A Bright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A Morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor - 
Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2- 
Channel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: How To Observe Meteors Using Junked Gear; An Easy 
Way To Make PC Boards; L'il Pulser Train Controller; Midi-Mate — A 
MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards - 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video - An Easy-To-Build 
Video Stabiliser; A Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger; Computer Tips — Tweak- 
ing Internet Connection Sharing. 


May 2001: Powerful 12V Mini Stereo Amplifier; Microcontroller-Based 
4-Digit Counter Modules; Two White-LED Torches To Build; PowerPak 
— A Multi-Voltage Power Supply; Using Linux To Share An Internet 
Connection, Pt.1; Computer Tips — Tweaking Windows With TweakUI. 


June 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L'il Snooper — A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc - A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: Direct Injection Box For Musicians; Build A 200W 
Mosfet Amplifier Module; Headlight Reminder For Cars; 40MHz 6- 
Digit Frequency Counter Module; A PC To Die For, Pt.3; Using Linux To 
Share An Internet Connection, Pt.3. 


September 2001: bog MP3s — Ripe & Encoders; Build Your 
Own MP3 Jukebox, Pt.1; PC-Controlled Mains Switch; Personal Noise 
Source For Tinnitus Sufferers; The Sooper Snooper Directional Micro- 
phone; Using Linux To Share An Internet Connection, Pt.3. 


October 2001: A Video Microscope From Scrounged Parts; Build Your 
Own MP3 Jukebox, Pt.2; Super-Sensitive Body Detector; An Automo- 
tive Thermometer; Programming Adapter For Atmel Microcomputers; 
Building Your Own PC — One Man's Approach. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: A Look At Windows XP; Build A PC Infrared Trans- 
ceiver; Ultra-LD 100W RMS/Ch Stereo Amplifier, Pt.2; Pardy Lights - 
An Intriguing Colour Display; PIC Fun - Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap ’n’Easy Motorbike Alarm; 100W RMS/Channel Stereo Ampli- 
fier, Pt.3; Build A Raucous Alarm; Tracking Down Computer Software 
Problems; Electric Power Steering; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz 
High-Power Audio-Video Link; Assemble Your Own 2-Way Tower 
Speakers; Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Boot- 
ing A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Prea- 
mplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power Bat- 
tery Charger; Generate Audio Tones Using Your PC’s Soundcard. 


April 2002: How To Get Into Avionics; Automatic Single-Channel Light 
Dimmer; Pt.1; Build A Water Level Indicator; Multiple-Output Bench 
Power Supply; Versatile Multi-Mode Timer; 6-Channel IR Remote 
Volume Control, Pt.2; More FAQ's On The MPs Jukebox Player. 


a eel 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, August 
1991, January 1992, February 1992, July 1992, August 1992, Septem- 
ber 1992, November 1992, December 1992, January 1993, May 1993, 
February 1996, March 1998 and February 1999 are now sold out. All 
other issues are presently in stock. For readers wanting articles from 
sold-out issues, we can supply photostat copies (or tear sheets) at 
$7.70 per article (includes p&p). When supplying photostat articles or 
back copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date is 
available on floppy disk for $11 including p&p, or can be downloaded 
free from our web site: www.siliconchip.com.au 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





Substituting a 3-spring 
reverb unit 


Could you please advise if I could 

use a “Belton” 3-spring reverb unit in 
your module described in the January 
2000 issue? If so, where would I be 
able to buy the PC board (014002000) 
from? (H. P., via email). 
@ Whether or not you can use your 3- 
spring unit largely depends on its in- 
put and output impedances. As pre- 
sented, our circuit drives an 8Q input 
coil and the output impedance is 8009. 
If your unit broadly matches these 
figures or has higher impedances, then 
you can probably make the circuit 
work, 

You can purchase the PC board from 
RGS Radio: www.cia.com.au/rcsradio 


LEDs flashing on 
mixture meter 


Ihave constructed the Fuel Mixture 
Display kit described in the “EFI Tech 
Special”. The kit is not functioning as 
it should, with lights buzzing left and 
right on idle at normal temperature. 
The red light stays on all the time. If I 
adjust the trimpot, the yellow light 
shows. What could be the fault in this 
situation? (E. B., via email). 

@ There isn’t too much that can go 


18V setting for 
Nicad discharger 


Looking at your Automatic Dis- 
charger for nicad battery packs in 
the September 1994 issue, is it pos- 
sible to include an 18V range? I 
have an 18V cordless drill battery 
pack. What would I need to change 
or add? (H. P., via email). 
® Yes, you can use the Nicad Dis- 

’ charger to discharge an 18V battery 
pack. This pack comprises 15 cells 
and the 1.1V per cell voltage would 
be 16.5V. 

To add the necessary 18V switch 
position, you need to replace the 
1.8kQ resistor at the bottom of the 
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wrong with this circuit. It seems that 
the IC’is driving the LEDs from one 
extreme to the other as the yellow 
(rich) and red (lean) ones light with 
variation of VR1. 

Check that there are no shorts be- 
tween tracks on the PC board, by scrap- 
ing between tracks with a sharp knife. 
Also check that there are no solder 
bridges between pins on IC1 by com- 
paring the published pattern with the 
underside of your board. 

It is possible that the input at pin 5 
has been damaged. It can be protected 
by connecting a .01uF capacitor be- 
tween pin 5 and pin 4 and using a 
100kQ resistor in series with the in- 
put from the oxygen sensor. 


Altec Lansing re-cone 
kits available 


All those owners of Altec Lansing 
professional drivers (515s, 421/921, 
418/918, 411, etc) who may have been 
told that genuine re-cone kits were no 
longer available, now that the Altec 
Lansing name has been sold to that 
computer speaker company, might be 
interested to know that there is a 
source of GENUINE parts in the USA 
at what are reasonable prices. 

I’ve recently imported 22 cone and 
coil sets for various types of Altec 


voltage divider with a 600Q (560Q 
plus 39Q) resistor and a 1.2kQ re- 
sistor, with the 1.2kQ value going 
to ground. The junction of the 1.2kQ 
resistor and 600Q resistor would be 
the new 18V battery position. 
Note that the LM358 is rated fora 
supply voltage of 32V and so it can 
be used here without change. Other 
components should also cope. The 
exception is the 27Q 5W resistor 
which will glow red hot under re- 
verse polarity connection with 18V 
applied. It would be best to replace 
this with a parallel combination of 
two 56Q 5W resistors, one on top of 
the PC board and the other in paral- 
lel, on the underside of the board. 








Lansing drivers and they are as genu- 
ine as you could get; they even smell 
like the originals! The coils are wound 
on the original machinery that Altec 
used by a guy who used to work for 
them, while the’ cones are sourced 
from outside, to the original specifica- 
tions. (Brad Sheagold, Collaroy, NSW. 
bwscdm@tech2U.com.au) 


Transistor-assisted 
ignition query 

I have a 1973 Mercedes 280S with 
carburettor and standard points/coil 
ignition. Did you ever publish an arti- 
cle on building a transistor-assisted 
ignition system, where the transistor 
carried the coil primary current and 
the points fed only a small current for 
the base circuit? 

I have already emailed your office 
for the two High Energy Ignition Sys- 
tem articles described in 1998 and 
1999 but the simple system mentioned 
above is suggested in the Bosch auto- 
motive book. (D. J., via email). 

@ The High Energy Ignition System is 
a transistor-assisted system. A high 
voltage transistor does the switching 
while a current of about 250mA is 
switched by the points. The points 
current cannot be too small otherwise 
they tend to oil up:and stop working. 


Hum on 
FM transmitter 


Irecently bought the MiniMitter FM 
transmitter from Jaycar and after as- 
sembling and tuning it in, I’m getting 
a hum on the radio. I don’t notice it 
too much with music playing but Iam 
using it as a baby monitor sometimes 
and was hoping for better results. I’ve 
tried it on two different radios and 
find the same problem. I’ve also tried 
moving the antennas around but that 
doesn’t help either. Do you suppose 
I’m transmitting too close (7-8m)? (J. 
R., Brisbane, Qld). 
®@ There should not be any evidence 
of hum when used with a signal source 
such as a CD player. The hum could 
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Tachometer for 
a Go-Kart 


I’ve recently purchased your 
tacho kit from Jaycar (Cat KC-5290) 
and would like some advice on 
modifying it for use on a Go-Kart. 

First, as a kart has no power sup- 


ply, I would, like to use a 9V battery 
and on/off switch rather than a 12V 
auto supply. Next is the connection 
to the kart’s ignition system, which 
has three wires to the motor and a 
fourth brown wire for a cut-out 
switch. They are as follows: Red — 
high voltage exciter input; Black — 
earth; Yellow — trigger. 

Could you please advise the cor- 
rect connection from these to the 


be caused by expecting the transmit- 
ter to operate from very low signal 
level or from a high impedance. You 
do not say how the baby monitor cir- 
cuitry is corgtected or how the micro- 
phone is amplified, but using a micro- 
phone could be the problem. 

Hum can also be evident if the FM 
tuner or radio is set to receive a 
subharmonic rather than the main fun- 
damental frequency. Try tuning the 
receiver to another frequency for best 
signal. Also you may be getting inter- 
ference from another off-air station 
which could cause the hum problem. 
In this case, retune both transmitter 
and receiver to a quieter part of the 
FM band. 


Control circuit for 
thermatic fans 


I have a Falcon EBII XR6. These 
models came with a belt-driven fan. I 
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tacho unit and the necessary com- 
ponent modifications to adapt it to 
a 9V battery. (S. B., via email). 

@ You can operate the tachometer 
on 9V without changes to the cir- 
cuit. Your Go-Kart appears to have 
a magneto ignition and would prob- 
ably not drive the tachometer di- 
rectly without some changes. 

You could try connecting the red 
wire from the magneto to the “igni- 
tion coil -ve” input on the tacho- 
meter. If this doesn’t work try the 
yellow trigger wire at the “low in- 
put” on the tachometer instead. 

Note that the 2.2uF capacitor at 
the anode of D1 may need to be 
removed from circuit for success- 
ful operation. 





purchased the twin thermatic fans 
with shroud from an EF Falcon as the 
radiator is the same. I need to set up a 
switch somehow. I’m not wanting to 
use the Davies-Craig unit as I’m trying 
to get a factory look. I thought I could 
get something to work off the output 
of the temperature gauge in the dash 
but I can’t find something that will 
work. Any help would be gratefully 
appreciated. (R. W., via email). 

@ Have a look at our article entitled 
“Thermostatic Switch For Car Radia- 
tor Fans” in the March 1992 issue. We 
can supply the issue for $7.70 includ- 
ing postage. 


Fuel mixture display 


for a hotrod 


I’ve built the Fuel Mixture Display 
kit (September & October 2000) which 
I brought from Dick Smith Electronics 
in New Zealand. The kit is going to be 











Not only do we make the best range of 
Specialised Broadcast "On-Air" Mixers 
in Australia. . . 


We also make a range of General Audio 
Products for use by Radio Broadcasters, 
Recording Studios, Institutions etc. 


And we sell AKG and Denon Professional 
Audio Products 


For Technical Details and Professional Pricing Contact 


Elan Audio 2 Steel Crt 
—TolebisMmCisiileiielgem Ay Wi clttete) 
Phone 08 9277 3500 
Fax 08 9478 2266 
email sales@elan.com.au 
WWW elan.com.au 


used on my hotrod. However, I’m hav- 
ing problems locating the Bosch EGO 
probe you listed in the kit as being 
matched to the unit. The local Bosch 
agent said the part number is incor- 
rect (LSM11 , 0258104002). Is the 
number correct or was there a mis- 
take? 

Even if you can tell me what type of 
car the above probe is from it would 
be helpful. (J. B., Stratford, NZ). 

@ The Bosch type number is correct. 
It is a sensor generally used for sens- 
ing exhaust smoke stacks, not neces- 
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Electric fence 
controller 
__ [have purchased the High Power 
_ Electric Fence Controller described 
in the April 1999 issue of SILICON 
CHIP. I put the kit together and ran 
it through both the tests. 

_I got 340V on the first test and 
everything ran perfectly for about a 
minute on the second test, then 
everything went dead. I had a good 
spark in the test. I can now only get 
a maximum of 12-13V across D2 
and earth on the voltmeter when 
adjusting VR1. 

Ihave replaced both ICs and the 
zener diode, but to no avail. What 


sarily in the automotive industry. 

The sensor can be purchased from 
Farnell (NZ 649 357 0646) but it is 
cheaper to get an EGO sensor (eg, as 
used in Ford and Holden 6-cylinder 
cars) from a wrecker’s yard. The Fuel 
Mixture Display operates successfully 
with most automotive sensors. 


Balance control for the 
Ultra-LD amplifier 


I note with interest that you have 
not provided for a balance control in 
the design of the Ultra-LD Amplifier 
described in the November 2001 to 
January 2002 issues. This a disappoint- 
ing omission for me as I suffer from a 
slight hearing loss in one ear and the 
balance control, to some degree, com- 
pensates for this. 

I wonder what would have been 
behind the decision not to include the 
control? (L. S., via email). 
® Most audiophile stereo amplifiers 
eliminate the balance control and the 
tone controls because they do degrade 


other component is likely to have 
failed? Is it likely to be in the DC- 
DG converter or the error ampli- 
fier? (C. R., via email). 

@ Take out Triacl and then check 
if you can get the correct voltage at 
diode D2. If so, the Triac has failed. 
If the voltage is still low, remove 
the 7uF 250V capacitor connection 
and again check for voltage. 

Having the correct voltage with 
the capacitor out is a sign that trans- 
former T2 has a short and will need 
rewinding. 

If the voltage is still not correct, 
perhaps Q1 is shorted. Test this 
with a multimeter between Drain 
and Source. 





the performance. Balance controls also 
tend to be hard to obtain. 

If you wanted to put in a balance 
control you could do so using the 
same scheme as we employed in the 
50W stereo amplifier published in the 
March & April 1995 issues. This used 
asingle pole 12-position rotary switch 
and resistors. We can supply these 
back issues for $7.70 each including 
postage. 


Using the Sparkrite 
Hall Effect pickup 


I just purchased a high energy igni- 
tion kit (June 1998) from Dick Smith 
Electronics. I am using this kit with a 
Sparkrite Hall Effect pickup which I 
purchased secondhand. This Hall Ef- 
fect pickup is over 10 years old and I 
know it was used with one of the first 
versions of the High Energy Ignition 
over 10 years ago. I would just like to 
ask if you know how to connect this 
Hall Effect sensor to the current High 
Energy Ignition? 


WARNING! 





The Hall Effect pickup only has two 
connections, which is a problem as 
the High Energy Ignition requires three 
connections to the Hall Effect sensor. I 
also didn’t get the instructions with 
the Hall Effect sensor so I don’t know 
what’s going on. Also I found out that 
the Sparkrite sensor can’t be used with 
V8s. This is a problem as I bought it to 
put on my Holden V8. Would it be 
possible to modify the sensor to fit a 
Bosch V8 distributor? 

I can make up my own mounting 

plates/brackets and was thinking about 
setting it up like the Siemens HKZ101 
Hall Effect sensor, with a stationary 
magnet and using a Bosch Vane. Will 
this work? I would get a Siemens sen- 
sor but they are no longer available. 
Would you know of any other Hall 
Effect sensors suitable for my applica- 
tion which are currently available? (S. 
N., via email). 
@ The Sparkrite Hall sensor is only a 
one-wire unit with the case connec- 
tion for earth. The wire output is actu- 
ally connected directly to the supply 
for the Hall Effect sensor, with a 330Q 
resistor between the supply and out- 
put. Connection to the 12V supply 
requires a resistor in series so that the 
output terminal will pull the Hall sup- 
ply lower than normal. The output 
voltage does not swing fully from 12V 
to ground and is not suitable for the 
High Energy Ignition circuit. 

You could experiment with the re- 
sistors at transistor Q2 so that the 
Sparkrite sensor will operate the cir- 
cuit. Using a 330Q pullup resistor from 
the Hall Effect sensor terminal to the 
12V supply will give an output swing 
from about 5V down to 3V with mag- 
nets passing the sensor. Use a 1kQ 
resistor at Q2’s base to emitter. This 
value may need to be determined ex- 
perimentally using a trimpot. 

As you state, the Sparkrite sensor is 
not suitable for 8-cylinder engines as 


N HIP ripen regularly describes projects which employ a mains: power ‘supply or ‘produce high’ eu, 
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Questions on 
guitar preamp 


I have a few questions regarding 
the guitar preamp featured in the 
November 2000 issue of SILICON 
CHIP, sold in kit form by Jaycar Elec- 
tronics, Cat KC-5303. Can you 
please tell me: 

(1) To connect the second chan- 
nel’s PC board to the main board, 
do I need to connect the points 
marked ‘TP1’? If not, what are they 
for? 

(2) All of the connection points 
on the back (FX send/rtn, balanced 
out & unbalanced out) have a 
ground point, except for the ‘line 
input’ point. Should this line be 


they did not make a rotating magnet 
assembly for these distributors. 

The HKZ101 Hall sensor is still 
available from Jaycar (Cat ZD-1900) 
but the Bosch rotating vane is not 
available. This would need to be manu- 
factured using a steel cup-shaped vane 
with eight slots spaced 45° apart. 

This vane can be glued to the exist- 
ing rotor button using high tempera- 
ture (120°C or more ) epoxy or similar. 


Matching amplifiers 
to speakers 


Tam concerned about possible dam- 
age to an amplifier when more ‘pow- 
erful’ speakers are connected. For ex- 
ample, if 150W speakers are connected 
to a 100W amplifier, is there the pos- 
sibility of the amplifier being dam- 
aged? 

Thinking along the lines of source/ 

load matching as in antennas it seems 
to me that, provided the amp/speaker 
matching is correct, there should be 
no problem. (N. D., Carine, WA) 
@ There is no chance of damage by 
connecting 150W speakers to a 100W 
amplifier. Speakers are passive trans- 
ducers. Provided their impedance is 
within normal limits, no damage will 
result. 


Speed controller 
for R/C cars 


I would like to suggest a project for 
an electronic speed controller for ra- 
dio controlled cars. There are com- 
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grounded somewhere? 

(3) On the schematic for the 

power supply, where the leads are 
earthed to the chassis, a 0.47uF ca- 
pacitor is shown going from the 
chassis earth point to a regular earth 
point. Where should this capacitor 
go to earth? (P. M., via email). 
e@ Do not interconnect the TP1 
points on the first and second chan- 
nels. These are test points to adjust 
the offset in each amplifier (IC2) 
using trimpot VR7. The line input 
shares the unbalanced output 
ground point. 

The 0.47uF capacitor connects 
from signal ground to chassis as 
shown in Fig.1 of the January 2001 
issue of SILICON CHIP. 





mercial models available but they are 
in the “cost you an arm and a leg” 
price range and I am sure such a de- 
sign would be greatly appreciated by 
all of us dads who spend half of our 
lives repairing our son’s R/C cars. R. 
H., Yatala Vale, SA). 

@ We described a 50A speed control 
for R/C cars in the May 2000 issue. We 
can supply this issue for $7.70 includ- 
ing postage. 


Converting a UPS 
to use as inverter 


I have a Chloride 12V computer 

UPS I want to utilise as an inverter but 
it needs 240V to be on at the moment 
of a blackout before the 12V inverter 
will work. This is of no value to me in 
the fieldwhen trying to operate a drill 
or grinder. How can I fix it? (R. M., via 
email). 
@ Without knowing anything about 
the circuit, we cannot suggest a modi- 
fication. However, it probably has a 
stepdown transformer and rectifier to 
produce a DC voltage from the mains. 
When that disappears, the inverter 
kicks in. You need to measure that 
voltage and then alter the monitoring 
circuit to disable it. 





Notes & Errata 


Mighty Midget 50W Module, March 
2002: the list of parts for the capaci- 
tors should be as follows: 2 4700pF 
16VW, 1 2200pF 16VW, 2 0.22uF MKT, 
4 0.1pF MKT. sc 
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| SMART FASTCHARGERS® | 

| 2 NEW MODELS WITH OPTIONS | 

r TO SUIT YOUR NEEDS & BUDGET r 
Now with 240V AC + 12V DC operation 

| PLUS fully automatic voltage detection | 
Use these REFLEX® chargers for all your 
Nicads and NIMH batteries: Power tools ¥ 

I Torches ¥ Radio equip. Y Mobile phones Y 

I Video cameras ¥ Field test instruments Y 
RC models incl. indoor flight “% Laptops ¥ 

A Photographic equip. YW Toys ¥ Others ¥ 





Rugged, compact and very portable. 
Designed for maximum battery capacity 
and longest battery life. 

AVOIDS THE WELL KNOWN MEMORY EFFECT. 
SAVES MONEY & TIME: Restore most Nicads with 
memory effect to capacity. Recover batteries with 

| very low remaining voltage. 
i CHARGES VERY FAST plus ELIMINATES THE ] 
NEED TO DISCHARGE: charge standard batteries 
| in minimum 3 min., max. 1 to 4 hrs, depending on | 
mA/h rating. Partially empty batteries are just topped 
i up. Batteries always remain cool; this increases the 
total battery life and also the battery's reliability. 
DESIGNED AND MADE IN AUSTRALIA 
For a FREE, detailed technical description please I 
Ph (03) 6492 1368; Fax (03) 6492 1329; or 
| email smartfastchargers @ bigpond.com | 
2567 Wilmot Rd., Devonport, TAS 7310 
_—— ts te 


P.C.B. Makers ! 


If you need: 
P.C.B. High Speed Drill 





3M Scotchmark Laser Labels 
P.C.B. Material — Negative or 
Positive acting 

Light Box — Single or Double 
Sided — Large or Small 

Etch Tank — Bubble 


Electronic Components and 
Equipment for 
TAFEs, Colleges and Schools 


Prompt and Economical Delivery 


FREE ADVICE ON ANY OF 

OUR PRODUCTS FROM DEDICATED 
PEOPLE WITH HANDS-ON 
EXPERIENCE 


We now stock Hawera Carbide Tool Bits | 


KALEX 


40 Wallis Ave E. Ivanhoe 3079 F 
| Ph (03) 9497 3422 FAX (03) 9499 2381 | 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 

of paper, fill out the form & send it with your cheque or credit card details to: 

Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
» (02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 
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FOR SALE 





TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 

http://Awww.alphalink.com.au/~zenere 





KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 





UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville. 2145. (02) 9896 
7150 or http://www.grantronics.com.au 





A NEW RANGE of European kits made 
by SMART KIT now available in Aus- 
tralia at www.q-mex.com.au 





RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. rcsradio@cia.com.au 
www.cia.com.au/rcsradio 





PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 
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Circuit Ideas Wanted 
Do you have a good circuit idea? If 
so, sketch it out, write a brief descrip- 
tion of its operation & send it to us. 
Provided your idea is workable & 
original, we'll publish it in Circuit 
Notebook & you'll make some money. 
We pay up to $60 for a good circuit 
so send your idea to: 
Silicon Chip Publications, 

PO Box 139, Collaroy, NSW 2097. 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
9761 7040; fax: (03) 9761 7050; Unit 5, 
17 Southfork Drive, Kilsyth, Vic. 3137. 
ABN 63 006 399 480. 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 


CCTV EQUIPMENT: Best prices best- 
tange Cameras from $34. Digital PC 
Video Recording Dial In/Out Software & 
much more. www.allthings.com.au 


CONTROL ANYTHING BY REMOTE 
CONTROL. We supply a 14 button re- 
mote control unit and a decoder IC for 
all 14 buttons. You use these active low 
outputs in your own project. Kit 92 at 
www.ozitronics.com. Contact Frank 
Crivelli at (03) 9434 3806. $22.00 plus 
postage and GST. 


VALVE RADIOS, valves, testing equip- 
ment and speakers. Syd 9771 6116. 


SATELLITE. DISH ACTUATOR $150 
incl GST. Inf. Rem. Positioner $145 incl 
GST. Plus freight. Electrophase Ph/Fax 
02 4274 9222 ephase @ihug.com.au 


MOTORBIKE ALARM KITS $49.50 + 
$5.00 P&H. Includes programmed mi- 
croprocessor, quality sensor, PCB, heat- 
shrink, miscellaneous and tilt switch. 
Details at: www.users.tpg.com.au/ 
micwen 


www.siliconchip.com.au 





Professional A/V Accessories 


@ Variety of A/V [mee | 
selectors 

@ Hard-to-find A/V 
cables 

@ Video-editing 

@ VHS/Photos to DVD 

@ Notebook computers 

@ Computer 
peripherals 

@ Best value on Home 
Theatre 


Alltac International P/L, 
Suite 230, 813 Pacific Hwy, 


Chatswood, NSW 2067. Ss 
Phone: 9411 3088 Fax: 9412 1855 
www.alltac.com.au 













































Satellite TV ae ai 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 


etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low ps 
5 1 offs to any quantity 5 
—\ od Artwork design ifrequired A/-4 
5 9 0 Call for obligation free quote... ¢ - 

' INSTANT PCBs, POBox 448, Avalon 2107¢ : 
h (02)99 02)9974 5491 












D.I.V¥ PGB SUPPLIES 


For price list, write Acetronics 
5/32 Seton Rd, Moorebank 2170 or email 
acetronics@acetronics.com.au 
Phone (02) 9600 6832 
www.acetronics.com.au 


HEWLETT PACKARD STORAGE OS- 
CILLOSCOPE Model 1744A (100MHz) 
(with manual) $400.00. Hi-Tec Electron- 
ics, PO Box 10, Coniston, NSW 2500. 
(02) 4868 2099 (all hours). 


USB KITS: DDS-HF Generator, 4-chan- 
nel Voltmeter, I/O Relay Card. Also Dig- 
ital Oscilloscope and Temperature Log- 
gers. www.ar.com.au/~softmark 





Slpertome Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 
Slpertome Electronics 


PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 





Need prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; | Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 












Positions At Jaycar 
We are often looking for enthusiastic 
staff for positions in our retail stores and 
head office at Silverwater in Sydney. A 
genuine interest in electronics is a ne- 
cessity. Phone 02 9741 8555 for current 
vacancies. 





SOLUTIONS IN A BOX 
Affordable Web Hosting 
From $11/Month, includes POP/WEB email. 


Other plans available. Servers In A Box. 


sales@siab.com.au www.siab.com.au 
Phone (02) 4341 6555 








KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e Australia wide service 

@ Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


MAY 2002 95 
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Silice icon Cla ACQMNONICS: Svcsscssusecectervarcseresterss 


Keep your copies safe, secure and IGA Sircsssierorzsncanc 
always available with SILICON CHIP 
binders: they're cheap insurance! 


Allthings Sales & Services ........ 95 


* Heavy board covers with Av-Gomm Pty Ltd dacesssecssseciccses 95 
SESE Ey ereito Dick Smith Electronics ......... 20-23 
* Each binder holds up to 14 CLADtFONICS «0... eeceeeeseecscececscsees 72 


issues so that you can include 
catalogs 


% SILICON CHIP logo printed in 
gold-coloured lettering on 
spine & cover 


Price: $12.95 (includes GST) 
plus $5.50 p&p each (available 
Aust. only). Price includes GST. 


Order by phoning (02) 9979 5644 & quoting your credit card number; or oe 
fax the details to (02) 9979 6503; or mail your order with cheque or | | JED Microprocessors........... 
credit card details to Silicon Chip Publications, PO Box 139, Collaroy, 
NSW 2097. 


Subscribe [aaa 
Get LIT ES FREE! COUPIIERS 


*Australia only. Offer valid only while stocks last 


Bla mWAU CO tisssccesecerscacea teatinnses 
| AVE | (010 eee ee a ne 


Hy-Q International ...............06 
Instant PCBS) 1. cssssscdseesesersessta: 95 



























Microgram Computers ................ 3 
MicroZed Computers ................ 73 
Oatley Electronics ............cee 15 






OZITIONICS  sscsccscscessscevessvesessneescise 






PROCOPY, sasscuseeencdviessseerseranivorcvens 
POlWKOM isscsssecnssczssesiracosvezsstexs 4-6,43 
Quest Electronics ............:c00008 
RCS Radio ............sesccssssssseseees 







THAT’S RIGHT — buy a 1- or 2-year ers elelte , 


tion to SILICON CHIP magazine and we'll mail 
you a free copy of “Computer Omnibus”. PE 


Subscribe now by using the handy order form in 
this issue or call (02) 9979 5644, 8.30-5.30 Mon- ' 
Fri with your credit card details. SC Computer Omnibus............. 96 
SC EFI Tech Special ............... IBC 
SC Electronics Testbench ....... IFC 


es teatiies trom 


Silicon Chip Binders.................. 
Silicon Chip Bookshop ......... 86-87 





























































Silicon Chip Subscriptions .......... 4 
tf ff] ey [fee EPS [8 Bie [OR ee Silicon Chip Order Form ........... 57 
AVAILABLE Silvertone Electronics ............... 95 
choca Www. biliconchibicei.au Smart Fastchargers .............04 93 
2 - Solar Flair/Ecowatch ..............0. 95 
P= Project Reprints ' 
= iy Seah Solutions In A BOX ...ccececeeeeeee 
= Limited Back Issues 
Limited One-Shots 





If you’re looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON 
CHIP! We can now offer reprints of all projects which have appeared in Electronics 
Australia, EAT, Electronics Today, ETI or Radio, TV & Hobbies. First search the EA website 
indexes for the project you want and then call, fax or email us with the details and your 
credit card details. Reprint cost is $8.80 per article (ie, 2-part projects cost $17.60). 
SILICON CHIP subscribers receive a 10% discount. 

We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siliconchip.com.au or www.electronicsaustralia.com.au 













PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 


































96 SILICON CHIP www.siliconchip.com.au 



































































MORE FROM YOUR 
EFI CAB), 


Own an EFI car? | GH VAL 
Want to get the ;. 

best from it? 3 eG 
You'll find all you 
need to know in . 
this publication | “= 










Be temp 4 EFI 
Meter 


EF) TECH SPECTAL 


Here it is: a valuable collection of the best EFI features from ZOOM magazine, 
with all the tricks of the trade — and tricks the trade doesn't know! 
Plus loads of do-it-yourself information to save you real $$$$ as well... 


HERE ARE JUST SOME OF THE CONTENTS... 


= Making Your EFI Car Go Harder @ Building A Mixture Meter ™ D-I-Y Head Jobs 
= Fault Finding EFl Systems @ $70 Boost Control For 23% More Grunt 
@ All About Engine Management @ Modifying Engine Management Systems 
= Water/Air Intercooling m How To Use A Multimeter @ Wiring An Engine Transplant 
@ And Much More including some Awesome Engines! 








AVAILABLE DIRECT FROM SILICON CHIP PUBLICATIONS 
PO BOX 139, COLLAROY NSW 2097 - $8.95 Inc GST & P&P 
To order vou copy, call (02) 9979 5644 9-5 Mon-Fri with your credit card details! a 


FROM THE PUBLISHERS OF “SILICON CHIP” 


UFone 


Telelink Com munications 


EXGLUSIVE R@GicGrmeeerrbe DISTRIBUTOR 
FOR AUSTRALIA, NEW ZEALAND, STH PACIFIC & ASIA 


Telelink Communications are agents for Radiometrix Low Power Radio Modules, 


we also carry the full range of 2.4GHz Spread Spectrum Modules from Aerocomm U.S.A. 
http://www.telelink.com.au _http://Awww.radiomodules.net 
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Need to get your feet wet with PIC Micros? We have the range of BASIC 
Compilers from Celestial Horizons, an Australian Company. 
http://www.telelink.com.au/celestial.him 















The Radiometrix SILRX Receiver and TXM Transmitter are 
our budget priced 9600-Baud capable modules. Useable for 
a range of up to 100 metres, on 433.920MHz LIPD Band 





te KS) 

. zl) 
diometrix 

ax2-433-160-5¥ 

c¢ 0889 





For high performance applications, use our BiM2 Transceiver, 
or separate Tx2 and Rx2 modules, which are fully approved. 


Need long range-- up to 10 kilometres? Use our 151MHz 
(Aust LIPD Band) Tx1/Rx1 10mW Modules 
http: www. telelink.com.au 





Radioment ax 
et Our Universal Evaluation Kit Development platform 
my can speed your R & D process, for quick product 


development, with Radiometrix modules. 


Need serious Spread Spectrum performance in 
the 2.4GHz Band? Then "fly" your data with 
Aerocomm Transceiver Modules. 
http://www.radiomodules. net 





ORB D1. 
Evalue fee) as, 
Wireless Modem? Look no further than Rms! 232 852920 


Bienes 


our WM232-UHF Wireless Modems SEE 
http://www. radiotelemetry. net 


Have a requirement fora Short Range 


Contact: Jack Chomley 
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PO Box 5457, North Rockhampton, Qid 4702 
Phone (07) 4934 0413 Fax (07) 4934 0311 
Web: www.telelink.com.au email: sales @ telelink.com.au 


